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TWO IMPORTANT BOOKS 


New 4th Edition 


Ewing’s Neoplastic 
Diseases 


This work has been virtually rewritten. 
Some of the sections have been complete- 
ly rewritten. The entire literature has 
been gone over by Dr. Ewing, with par- 
ticular research in the fields of physics, 
chemistry, physiology, genetics and path- 
ology. As heretofore, Dr. Ewing has 
stressed the clinical side of the sub- 
ject. 


Cloth, $14.00 net 


New 2nd Edition 


Levine’s Clinical Heart 
Disease 


Dr. Levine’s book has been one of the 
most successful the Saunders Company 
has ever published. This new edition has 
been brought thoroughly up-to-date, the 
fourth lead has been added and the no- 
menclature has been changed to conform 
with that recommended by the Committee 
of the American Heart Assn. and the Car- 
diac Society of Great Britain and Ireland. 


Cloth, $5.50 net 


Send Orders to 


New Orleans 


J. A. MAJORS COMPANY 


Dallas 
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Just Off The Press New Second Edition 
The Management of 


OBSTETRIC DIFFICULTIES 














By PAUL TITUS. 970 Pages, 377 


illustrations, 5 color plates. 
Price, $10.00 


The successful management of difficult obstetric cases taxes the 
judgment and skill of the wisest and most skillful medical practition- 
er, whether he is a specialist or general practitioner. For this reason, 
EVERY practitioner of medicine who is concerned with obstetrics 
will welcome this book, a book devoted entirely to the “Management 
of Obstetric Difficulties.” 


This new 2nd Edition of Titus’ volume considers all difficulties from 
sterility to and including care of the newborn infant. Especially 
complete and dependable are the sections which discuss surgical 
procedure in meeting complications; the methods presented are sound 
and swiftly available when emergencies arise. 


ec Synopsis of Contents 


Titus “Management of Obstetric Difficulties” fully discusses: Sterility, 
2 chapters; Difficulties in Diagnosis of Pregnancy, 2 chapters; Com- 
plications of Pregnancy, 12 chapters, including GENERAL SURGI- 
CAL COMPLICATIONS OF PREGNANCY; Complications of La- 
bor, 8 chapters; OBSTETRIC OPERATIONS, 8 chapters; Com- 
plications of the Puerperium, 5 chapters; The Newborn Infant, 2 
chapters; General Considerations, including PREPARATION FOR 
OBSTETRIC OPERATIONS; ANTEPARTUM, POSTPARTUM, 
AND POSTOPERATIVE CARE OF PATIENT; and OBSTETRIC 
ANALGESIA AND ANESTHESIA. 








New features include advances in the relief of sterility, use of sul- 
fanilamide in puerperal sepsis and pyelitis, technic of x-ray pelvimetry 
and TECHNICAL ADVANCES IN VARIOUS OPERATIVE 
PROCEDURES. 








THE C. V. MOSBY COMPANY, SMJ 3-40 
3525 Pine Blvd., St. Louis, Mo. 


Gentlemen: Send me the New Second Edition of Titus “Management of Obstetric Difficul- 
ties,’ charging my account. The price is $10.00. 


| ne ee ne ees -_ eee Se een aE Se ee SR 


ADDRESS_____ SRE ee Gee NT oe re Oe nd eS TL eee Se CTE OE ee 
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Karo fer WUnder-nutution 





Fomulas . . Karo added to milk mixtures provides 
(volume for volume) twice as many 
calories as powdered maltose-dextrins- 
dextrose. Hence its convenience as an 


addition to concentrated feedings. 





Geode. sts Karo added to foods is a valuable aid 
in high caloric feeding —for Karo is 
relished with milk, fruit and fruit juices, 
vegetables and vegetable waters, cereals, 


breads and desserts. 








Inquiries from Physicians are invited 
... for further information write 


CORN PRODUCTS REFINING COMPANY 
17 BATTERY PLACE +» NEW YORK CITY 
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The aim of treatment in constipation is toward 
regulation of normal movement. Mucilose, by 
providing bland, non-irritating, non-digestible 
lubricating bulk in the colon, helps to bring about 
a more normal type of peristalsis. 


3 Mucilose Forms for Gradation in Treatment 





(1) Mucilose with Kasagra—intended (2) Mucilose Granules and (3) Mucilose 
as initial treatment for the obstinate Flakes—specially prepared hemicellulose from the 
case. Combines 55% of Mucilose with 4 _plantago loeflingii. Both forms possess unusual 
minims to the teaspoonful of the gentle _ ability to swell in the presence of liquid, forming a 


tonic laxative, Kasagra. mucilaginous mass which eases elimination. 


Mucilose Granules with Kasagra is available in 4-oz. bottles 
Mucilose Granules and Mucilose Flakes in 4-oz. and 16-oz. bottles 


FREDERICK STEARNS & COMPANY 
DETROIT, MICHIGAN 
New York « Kansas City * San Francisco + Windsor, Ontario * Sydney, Australia 


FREDERICK STEARNS & CO. 
Detroit, Michigan, Dept. S.M.-3 
Please send me a supply of Mucilose Granules with Kasagra for clinical test. 


MN a ciclccd ex ttatea a S erence mig edt a Be aoe te SON y OR OE kd dea Ee M.D. 
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Step Toward Perfection 


Crude drugs and chemicals procured for the prepa- 
ration of Lilly products must measure up to highest 
standards. Assays from outside sources, no matter 
how reliable, never are accepted without confirma- 


tion from the Lilly control laboratories. 


Ephedrine Inhalants, Lilly—Ephedrine, topically ap- 
plied to inflamed nasal mucous membrane, relieves congestion 


and facilitates drainage. 


Inhalant Ephedrine Compound—contains ephedrine, 
camphor, menthol, and oil of thyme. INHALANT EPHEDRINE 
(PLAIN)—contains ephedrine combined with cinnamic alde- 
hyde and benzaldehyde. EPHEDRINE JELLY—contains ephed- 


rine sulfate with aromatics. 


ELI LILLY AND COMPANY 


INDIANAPOLIS, INDIANA, U.S.A. 
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Ouacrian 


Replacement Therapy 


Estradiol and estradiol benzoate are the 
most advanced estrogenic preparations 
for ovarian replacement therapy. They 
offer certain impressive advantages: syn- 
thetic origin, chemical purity, small dosage 
and prolonged dependable therapeutic 
action. Dimenformon (estradiol “Roche- 
Organon) is available in the form of 
tablets for oral administration, 1200 and 
2400 rat units; and Dimenformon Benzo- 
ate (estradiol benzoate Roche-Organon 
is available in the form of ampuls for 
intramuscular injection, 1000, 2000, 6000, 
and 10,000 rat units 


ROCHE-ORGANON, Inc. 
Roche Park + Nutley, N. J. 
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Now in capsule form: 


VITAMIN B COMPLEX 
4Loederle 


OR PHYSICIANS who prefer to prescribe 
F Vitamin B Complex in dry form and 
for patients who for various reasons dis- 
like liquid preparations, Lederle presents 
Vitamin B Complex in the new capsule 
form. 


Each capsule contains: 
Thiamin Chloride (B1) 1.0 mgm. — 330 
International Units 
Riboflavin (B2) .25 mgm.—100 Bourquin- 
Sherman Growth Units 

















Dermatitis Factor (Bé) 130 micrograms— 


13 “Rat Day” Units 


Filtrate Factor (s) 12 Rat Growth Units or 
approximately 50 Chick Dermatitis Units 


Nicotinic Acid (pellagra curative) 2 mgms. 


PACKAGES: 
Oral—4 oz.,8 oz. and 12 oz. bottles 
Parenteral — 10 cc. vials 
Capsules —50, 100 and 500 


Literature on request 


LEDERLE LABORATORIES, Inc. 
30 ROCKEFELLER PLAZA NEW YORK, N. Y. 
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B, (THIAMIN CHLORIDE)—indicated in anorexia, faulty diet, childhood 
development, restricted diets of diabetes,! pregnant and lactating mothers, 
certain forms of neuritis, chronic alcoholism, pellagra and sprue: 


B, (RIBOFLAVIN)—indicated in child growth, prenatal feeding, certain 
forms of conjunctivitis,2 dermatitis, ariboflavinosis (Cheilosis),? herpes, 
pellagra and sprue. 


B,—not isolated chemically—a growth factor—protective against paralysis 
in the white rat. 


B, (synthesized)—cures or prevents certain types of dermatitis—performs 
part of the therapeutics of B complex. 


NICOTINIC ACID (synthesized)—called by Spies and associates “a 
vitamin”—curative of lesions of the mucous membranes in pellagra 
—not effective in the entire pellagra syndrome. Effective in certain 
forms of dermatitis. 


Williams and Spies* show that: Even when vitamins B,, B2, Bg and 
nicotinic acid are all combined, “It cannot fulfill the entire func- 
tion of the vitamin B complex.” 


BREWERS’ YEAST-HARRIS 


and its CONCENTRATES contain all of these, with the 
extra therapeutic value of yeast cell salts and lipoids. 


Prescribe BREWERS’ YEAST in the convenient form of 
powder or 712 grain blocks—6 oz.—13 oz. and 5 Ib. tins. 





BREWERS’ One prescription for the physician. 


YEAST-HARRIS Vitamins in the natural form. 
OFFERS: Economy for the patient. 





The crystalline vitamins B,;, Bz, Bg and Nicotinic Acid are offered 
for extra dosage where wanted—convenient tablets of exact weight. 


1 Jr. A.M.A., Dec. 9, 1939, p. 2137: 

2 Jr. A.M.A., Nov. 4, 1939, p. 1700. 

3 Sebrell, W. H., Pub. Health Report, Dec. 1939, p. 2121. 

4 Williams, R. R. and Spies, Tom D., “Vitamin B,’’, 1938, p. 132. 


[THE HARRIS LABORATORIES | 


























TUCKAHOE UTA NEW YORK 
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PYRIDIUM 


(REG. U. S. PAT. OFF.) 


For prompt symptomatic relief of distressing urinary symptoms in ambulant 
patients, especially in cystitis and prostatitis, when pollakiuria, painful urina- 
tion or perineal discomfort is aggravated as the result of the upright or 
sitting posture during vocational pursuits. 


Additional advantages of Pyridium are os 7 
@ Conveniently administered in tablet form: | 
@ Eliminated through urinary tract. PY R » U M 
@ Effective in the presence of acid or alkaline urine. Penta. pest a sds 

No special diet required for urinary pH adjustment. Eales gapetomncten 

@ Relatively nontoxic. A decade of service : 
@ Nonirritative. - in urogenital 
© Well wlerated. haeatestiens 


Literature on request 


MERCK & CO. Inc. Manufacturing Chemists RAHWAY, N. J. 
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Make neat, protectiv 


@ To the physician, quality in a 
bandage means strength, neatness 
and cleanliness. Red Cross Bandages 
are made of 44 x 40 mesh gauze. The 
edges are smooth and do not ravel 
easily, which makes for a neater 


e dressing 


dressing that keeps the workman- 
like appearance derived from the 
skill with which it is applied. Red 
Cross Bandages are packed in sealed 
cartons and are sterilized after pack- 
aging. Supplied in convenient sizes. 


ORDER FROM YOUR DEALER 





NEW BRUNSWICK, N. J 


COPYRIGHT 1940, JOHNSON & JOHNSON 


RED CROSS BANDAGES 


CHICAGO, ILL. 
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SHAKE WELL EPRON is a palatable preparation for use 

in the treatment of nutritional or defi- 
ciency (secondary) anemia. It contains all the 
desirable soluble constituents of fresh whole 
beef liver as well as added soluble ferrous iron, 
and provides in concentrated form all elements which are essential 
for the production and maintenance of a normal number of red blood 
cells with adequate hemoglobin content. When administered in cases of 
nutritional anemia, BEPRON produces prompt improvement in the 
blood picture and in the subjective symptoms. 


ane 


Each ounce of BEPRON contains the total soluble constituents of 
two ounces of unfractionated beef liver, including the essential 
water-soluble dietary factors of liver, the specific pernicious anemia 
fraction (Cohn), and the secondary anemia fraction (Whipple) ; 
and four grains of iron (Fe) in the form of ferrous-ferric saccharate. 


Complete information on request. 


JOHN WYETH & BROTHER, INCORPORATED 
PHILADELPHIA, PA, 
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LYMPH GLANDS 
LYMPHOCYTES 


Ribothiron 


Tablets of Ferrous Sulfate and 
Vitamins Bi and B2 (G) for the 
treatment of secondary anemias 


ERROUS sulfate and Vitamins 
B: and Be are definitely indicated 
in hypochromic anemia, and since 
in anemia there is a decrease i in the 
hydrochloric acid of the stomach, 
riboflavin is of value in stimulating 
the gastric secretion. These factors 
are also required especially in preg- 
nancy and during lactation. 
Iron therapy is especially indi- ; 
cated in the secondary anemias, such 4 
as nutritional anemia of infancy 
(hypochromic-microcytosis), chlo- 
rosis, idiopathic hypochromic ane- 
mia ‘(achylic chloranemia), anemia 
associated with chronic blood loss 
or following gastro-intestinal sur- 
gery, hookworm anemia, and the 
hypochromic anemia associated with 
pregnancy. 
‘Ribothiron’ Tablets are a com- 
bination of 3 gr. of Ferrous sulfate, 
0.2 mg. of Vitamin Bi (Thiamin 
heoctioded, and 10 gammas of 
Paaitatitel Vitamin Bz (Riboflavin), contained 
‘ge ENDOTHELIAL in a tablet with a special coating to 
; protect the ingredients from dete- 
Fas” SYSTEM rioration. In bottles of 100 
and 1000 tablets. 
LIVER 
FIBRINOGEN Ci ENTS SPLEEN 
Stores and ex € te MONOCYTES LYMPHOCYTES 


molering t Stores and destroys red 


cells and hemoglabin 


STOMACH 


ERYTHROCYTE MATURING 
FACTOR 





Diagram from 
the symposium 


on Hematology “FOR THE CONSERVATION OF LIFE” 
in the 


Sharp & Dohme ee S hes rp & Do r MIE Mattora Biologicals 


Seminar 
PHILADELPHIA 
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ble D rreige heal Constipate - 


..Petrolagar 


* 

Available at all During a period of treatment with drugs that consti- 
P harmacies pate, consider the usefulness of Petrolagar as an aid to 
in 5 Types regular Bowel Habit Time. 


Petrolagar is inert. It induces a soft, comfortable 
movement with little possibility of affecting the thera- 
peutic efficiency of drugs likely to cause intestinal stasis. 


In most cases, the interruption of Bowel Habit Time 
may be avoided with the aid of Petrolagar Plain. In 
others, more obstinate, the mild stimulating effect of 
Petrolagar with Cascara may be indicated. Petrolagar 
is prepared in Five Types—Plain, with Phenolphthalein, 
with Milk of Magnesia, Unsweetened and with Cascara, 
to provide the physician with a choice of medication 
adaptable to the individual’s requirements. 





Petrolagar . . . Liquid petrolatum 65 cc. emulsified 
with 0.4 Gm. agar in a menstruum to make 100 cc. 








Petrolagar Laboratories, Inc. ¢ 8134 McCormick Boulevard « Chicago, II. 
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A NEW LOU PRICE 


FOR A FAMOUS PRODUCT! 





1 
UNIFORM 


2 
PALATABLE 
3 
ECONOMICAL 





Maurine wirs Cop LIVER OIL announces a new 
lower price, enabling more people to enjoy its bene- 
fits at less cost! © The high quality and perfect uni- 
formity which have received approval among doctors 
for over sixty years have been maintained. It has the 
same pleasing taste which has made it so popular 
among adults and children. It is exactly the same 
product — plus now the added value of lower price! 


GENUINE 


taltine 


Trade-mark Reg. U. S. Pat. Off. 

















WITH COD LIVER OIL 


Established 1875 
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GENERAL “ ELECTRIC 
X-RAY CORPORATION 





INDUCTOTHERMY is a word to be marked 

for special consideration by every user and 
intending user of short wave diathermy. For the 
conspicuous clinical advantages derived through 
its physiologically sound basic principle (electro- 
magnetic induction) it has won a preference that 
is unusual for an agent so relatively new. 


99" Without doubt electromagnetic induction— 
ée inductothermy — provides the most effective 
method available today for producing heat in 
tissues.” (Holmquest and Marshall, Brit. Jol. Phys. 
Med. XI:4:71.) And one might quote from the many 
papers upon Inductothermy which have appeared 
in accredited medical journals until a considerable 
volume had been compiled in further substantia- 
tion of this impressive fact. 


Thus there is rarely any question of the clin- 

ical effectiveness of Inductothermy in the 
treatment of the many conditions wherein heat is 
indicated. This effectiveness stems, in the main, 
from Inductothermy’s rapid action in producing 
an active hyperemia which reaches even the deep- 
est-lying tissues, while surface temperature remains 
comfortable. Nor is the temperature of fatty tissues 
elevated dangerously as in methods which cannot 
heat so deeply or so quickly with Inductothermy’s 
relative safety and comfort. 


So it is easily understandable that the num- 

ber of Inductotherms in use offers additional, 
convincing evidence of the value of this highly 
effective form of physical medicine. So far, physi- 
cians and hospitals in 51 countries have selected 
Inductothermy as their method of choice for local 
heat treatment and for artificial fever. 


Hence the sign of possession is also a sign of 
s satisfaction with your heat therapy appara- 
tus when it indicates Inductotherm ownership. 
Write us now for full information, and we will 
also arrange for you—by your own tests—to prove 
the value of this widely useful method in your 
practice. Naturally such a demonstration involves 
no obligation—simply address Dept. A33. 
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AVAILABLE evidence indicates the de- 
sirability, at least in some patients, of 
using an anti-anemia substance such as 
is found in liver, together with an iron 
compound. By fortifying the hemo- 
globin-building iron with anti-anemic 
stroma-building substances it is some- 
times possible to avoid a slowing-up of 
the desired response when treating sec- 
ondary type anemias. 


Hebulon* Capsules contain not only 
iron and liver but Vitamin B,, which 
may aid in overcoming anorexia, there- 
by contributing to the nutritional status 
of the patient. Each capsule contains: 


1. Liver Extract—2 grains per capsule 
derived from 16 grams of fresh liver. 


2. Iron—2 grt. (0.13 Gm.) exsiccated 
ferrous sulfate per capsule (most effec- 
tive of the iron compounds weight for 
weight). 

3. Vitamin B Complex — including 25 
International units of B, (thiamin chlo- 
ride) per capsule. 


INDICATIONS 


Hebulon Capsules are pind use- 
ful in microcytic or secondary anemia, 
nutritional anemia, anemia of preg- 
nancy, chlorosis and other conditions 
associated with iron deficiency. 


ADVANTAGES 


Convenience—Hebulon comes in soft, 
easy-to-swallow gelatin capsules. 


Small dosage—2 or 3 capsules three 
times a day—after meals. 


Stability—Biological assay of cap- 
sules, stored for 18 months, has shown 
that they retain their full-labelled con- 
tent of vitamin B,. 


Free from objectionable odor. 

Economy—The necessity for multiple 
prescriptions, with attendant increase in 
cost, is frequently obviated. 


Hebulon is marketed in bottles of 
100, 500 and 1000 capsules. 


*Hebulon is a trade-mark of E. R. Squibb & Sone. 


For literature address Professional Service Dept., 745 Fifth Avenue, New York, N. Y. 
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EFFECTIVE 
IN SMALL 
DOSES 








@Why massive doses of iron? The 
same, or even better, results are ob- 
tained with Hematinic Plastules in 
small doses. Prompt and gratifying 
results are obtained in most cases of 
secondary anemia with daily doses of 
only three Hematinic Plastules Plain. 

Assure the patient all the advantages 
of a modern iron therapy with economy, 
efficiency and ease of administration 
—prescribe Hematinic Plastules. 

R Hematinic Plastules Plain or 


Hematinic Plastules with Liver Concentrate 
Available in bottles of 50’s and 100's 


THE BOVININE COMPANY 


8134 McCormick Boulevard e Chicago, Illinois 


MODERN IRON THERAPY 


March 1949 
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TOPLICATORS 





A NEW INDIVIDUAL DOSAGE FORM 
OF ORETON -F (mate Hormone) OINTMENT 


In scientific research, synthesis and development of sex 
hormones—as exemplified by Oreton-F (testosterone) Oint- 
ment—Schering Corporation has been most successful. 
Now, Schering proudly presents another new achievement 
.-- Oreton-F Ointment in Toplicators (plio-film envelopes) . 





FIVE sic ADVANTAGES 
OF ORETON-F TOPLICATORS 


Accuracy—Each Oreton-F Topli- 
cator* containsa carefully-measured 
dose of 4 milligrams of crystalline 
testosterone in two grams of 
ointment, 


Ease of application—Simply tear 
off the tab of the Oreton-F Toplicator 
and press out the contents by draw- 
ing the Toplicator between the 
thumb and forefinger. 


*Trade Mark Reg. U. S. Pat. Off. 


Stability — Oreton-F Toplicators 
withstand the severest climatic con- 
ditions; they will not melt on the 
hottest day. No refrigeration is 
necessary. 

Durability —No fear of breakage or 
leakage. 

Convenient Form—Oreton-F Topli- 
cators are flat, flexible and may be 
conveniently carried. 


Indications for Oreton-F Toplicators 


Mild cases of male hormone deficiency not 
requiring the intense treatment of Oreton 
Ampules — and for maintenance therapy. 
Oreton-F Toplicators are especially indi- 
cated for prematurely aging men in whom 
the ointment often creates a sense of 
increased well-being and renewed vigor. 


at 8, 


SUPPLIED in boxes of 25 Toplicators. eh; 
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NEVER TO BE FORGOTTEN MOMENTS 


@ 


The thready, weakening pulse, the deepening cyanosis, the 
infrequent, shallow respiratory movements . . . then sus- 
pended minutes following intravenous injection, the reap- 
pearance of color, stronger pulse, and regular, full respira- 
tion ... the doctor eases up a bit .. . a sigh of relief. NEVER 
TO BE FORGOTTEN MOMENTS... NEVER TO BE 
FORGOTTEN DRUG —CORAMINE, “Ciba”—for many 
such circulatory and respiratory emergencies. CORAMINE* 
is the diethyl amide of nicotinic acid which has been found 
(bibliography on request) effective in treating pellagra. 


*Trade Mark Reg. U.S. Pat. Off. Word “Coramine’”’ identifies the 
product as the diethyl amide of nicotinic acid of Ciba’s manufacture. 


CIBA PHARMACEUTICAL PRODUCTS, INC. 
SUMMIT, NEW JERSEY 


Oo |IBRX o 
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ho the use of creo-— 


-sote and emit Dad as used in many 


other formulae—by virtue of the unique com- 
bination of these drugs with Liquid Peptonoids 


rugs 
_ (pre-digested beef, milk and wheat). The burn- 


é 


Re 


-ing, acrid and localized irritating effect of the 


_ creosote on mucous membranes is rendered 
» bland. and non-caustic. Each tablespoonful 
represents two minims of Beechwood creosote 
and one minim of guaiacol, free from narcotics. 


Because of its superior efficacy and ready 


4 patient acceptance, Liquid Peptonoids with 


Creosote has found extensive employment in 


: _ the relief of the painful unproductive cough of 


| grippe, acute or chronic bronchitis, influenza 


or pulmonary tuberculosis. 
_ Available: In bottles of 12 fluid ounces. Dosage: One 


to four fo four tecspoonfuls every two or three hours until relieved. 
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These weight curves of premature infants, made 
from hospital records*, show the consistent gain 
in weight that is typical of small twins and prema- 
tures fed on Similac. The fact that Similac is well 
tolerated and well utilized even by the immature 
digestive tract of the premature, demonstrates how 
fully this food meets the exacting nutritional re- 
quirements of infants deprived, either wholly or 
in part, of mother's milk. Similac nourishes depend- 
ably from birth until weaning. 


*Name of hospital on request. 


Made from fresh skim milk (casein modified) with added lactose, salts, 
milk fat and vegetable and codliver oils. 


SIMIVAC j saeast wit 


R DIETETIC LABORATORIES, INC. ° COLUMBUS, OHIO 
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Yn 


better prospect 


of rescue from 
STREPTOCOCCUS INFECTION 








j HE weapon routinely employed nowadays against 
hemolytic streptococcus infections is chemotherapy. Constantly increasing 
experience has demonstrated that many critical cases may be rescued from 
the otherwise fatal outcome which awaits them. Prompt institution of treat- 
ment may make the difference between life and death, for without doubt the 
earlier that therapy is started the better the outlook. 


Early treatment is also important in the less serious types of streptococcus 
infection, such as sore throat, sinusitis, otitis media, postpartum infections, 
erysipelas and complications of trauma. In this way not only is recovery from 
the primary disease often assured but general extension of the infection may 
be obviated. 


SPECIFIC AGAINST HEMOLYTIC STREPTOCOCCUS 


The treatment of streptococcus infections most commonly encountered is 
relatively simple, for satisfactory therapeutic response may usually be 
expected from properly graded doses of Neoprontosil. 


It has been repeatedly reported by American clinicians of wide experience 
that Neoprontosil is definitely less toxic than sulfanilamide. An additional 
practical advantage is that Neoprontosil may be administered not only orally 
but also parenterally in comparatively high concentrations. 

Physicians are requested to write for a pamphlet presenting detailed dis- 
cussions regarding the pharmacology, indications and side effects. 


HOW SUPPLIED: In tablets for oral use and in ampules for injection. 


NEOPRONTOSIL 
@ @ 


Trademark Reg. U. S. Pat Off. & Canada 
Brand of AZOSULFAMIDE 


Disodium 4-sulfamido-pheny]l-2-azo-7-acetyl- 
amino-l-hydroxynaphthalene 3,6 disulfonate 


WINTHROP CHEMICAL COMPANY, INC. 


Pharmaceuticals of merit for the physician 


NEW YORK, N. Y. WINDSOR, ONT. 
Factories: Rensselaer, N. Y. - Windsor, Ont. 
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WITH CONFIDENCE 





Confidence in URO-PHOSPHATE tests upon— 


FORMULA 


URO-PHOSPHATE contains methenamine, a urinary antiseptic, and 
acid sodium phosphate as a urinary acidifier. 


EFFECTIVENESS 
For over forty years, methenamine, providing the urine is sufficiently 
acid, has been a favored and clinically proved drug in the treatment of 
B Coli infections of the urinary tract. 


SIMPLICITY 


URO-PHOSPHATE in proper dosage is a complete treatment—the 
acidifying drug necessary for the liberation of formaldehyde is contained 
in the tablet with the methenamine. 


RELIABILITY 


The methenamine and the acid sodium phosphate used in URO- 
PHOSPHATE meet a rigid standard of purity. URO-PHOSPHATE is 
carefully tested before issue. URO-PHOSPHATE is issued only in 
hermetically sealed bottles containing one hundred tablets each—in 
order to preserve the potency from the time of manufacture. 


INDICATIONS 


Pyelitis (adults and children), cystitis, and other B 
Coli infections of the urinary tract; as a prophylaxis 
against infection before and after instrumentation. 
Suggested Dosage of URO-PHOSPHATE 
For ADULTS: Two URO-PHOSPHATE Tablets 


in a glass of water three or four times a day until 


Issued in hermetically urine becomes clear. It is desirable to moderately 
sealed bottles of limit fluid intake. 
100 tablets For CHILDREN: Dosage is proportionate. 
Each tablet of URO-PHOSPHATE contains 
EE a 
Acid Sodium Phosphate............. gr. 10 


uittiame. 7 CO%t412€454 & CO. Int 


RICHMOND vViRGInia 
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CALORIE COMPUTATIONS 
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Joe Splivens shops for vitamins—No need to buy extra vitamins 
if the baby’s food is S. M. A.* 


Vitamins A, B, and D are included in S.M.A. in quantities suffi- 
cient to meet the needs of the normal infant. Only the addition 
of vitamin C, as supplemented by orange juice, is required, just 
as it is for breast-fed infants. 


When diluted according to directions, each quart of S.M.A., 
ready to feed, provides not less than 200 International Units of 
vitamin B,, 7500 U.S.P. units of vitamin A activity, of which 
approximately 333 U.S.P. units are in the form of Pro-vitamin A 
(200 gamma of carotene) and not less than 400 U.S.P. units of 
vitamin D in the form of cod liver oil. 





*Except vitamin C 


NORMAL INFANTS RELISH S.M.A. — DIGEST IT EASILY AND THRIVE ON IT 











S. M. A. is a food for infants— derived altogether forming an antirachitie 
from tuberculin-tested cow's milk, the food. When diluted according to direc- 
fat of which is replaced by animal and tions, it is essentially similar to human 

getable fats including biologically milk in per tages of protein, fat, 
tested cod liver oil; with the addition carbohydrate and ash, in chemical con- 
of milk sugar and potassium chloride; stants of the fat and physical properties. 


S.M. A. CORPORATION © 8100 McCORMICK BOULEVARD « CHICAGO, ILLINOIS 
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ALLEN’S INVALID HOME 


Established 1890 MILLEDGEVILLE, GA. 


For the treatment of 


NERVOUS AND MENTAL DISEASES 
Grounds 600 Acres — Buildings Brick, Fireproof — 
Comfortable — Convenient — Site High and Healthful 

E. W. ALLEN, M.D., Department for Men 

H. D. ALLEN, M.D., Department for Women 


Terms Reasonable 











The Tulane University 


of Louisiana 


SCHOOL OF MEDICINE 


Review Courses in all branches of medi- 


cine annually—January through March. 


Special, short time, intensive courses 


in certain fields may be arranged. 
For detailed information write 
Director 


Department of Graduate Medical Studies 
1430 Tulane Avenue, New Orleans, La. 











THE TURNER - GOTTEN SANATORIUM 


MEMPHIS, TENNESSEE, Route 6, Box 288 





For the Diagnosis and Tr 


way). 53% acres of wooded land and rolling fields. 
physical and hydrotherapy. 


Cc. C. TURNER, B.S., M.D., Neuropsychiatrist 





of Mental and Nervous Disorders 

Located on the Raleigh-La Grange Road, five miles east of the city limits. Accessible to U.S. 70 (the Bristol High- 
Equipment new and modern, including the latest equipment for 
Special emphasis is laid upon occupational and recreational therapy under the supervision 
of a trained therapist. An adequate nursing personnel gives individual attention to each patient. 


NICHOLAS GOTTEN, M.D., F.A.C.S., Neurosurgeon 
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THE TUCKER 
SANATORIUM, INC. 


212 West Franklin St. (Corner of Madison) 


RICHMOND, VIRGINIA 


This is a private Sanatorium for the 
Neurological Practice of Drs. Beverley R. 
Tucker, Howard R. Masters and James Asa 
Shield. 


The Tucker Sanatorium is for the treat- 
ment of nervous and endocrine diseases. 
There are departments of massage, medicinal 
exercises, hydrotherapy and physiotherapy. 
The Sanatorium is large and bright, sur- 
rounded by a lawn and shady walks, large 
verandas and has a roof garden. It is situ- 
ated in the best part of Richmond and is 
thoroughly and modernly equipped. The 
nurses are specially trained in the care of 
nervous cases. 


Grace Lutheran Sanatorium 


For Tuberculosis 


cA Beauty Spot on Prospect Hill 


701 South Zarzamora Street 
SAN ANTONIO, TEXAS 


JAMES L. ANDERSON, M.D., Medical Director 


Admits patients irrespective of denomi- 
nation or creed. 

Ideal all year climate—Excellent med- 
ical and nursing care.—Radiographic, Flu- 
oroscopic and Pneumothorax service. 

New, distinctive, Individual Bungalows, 
highly modern, and Private Rooms with 
baths and sleeping porches, all equipped 
with radio.—Beautiful grounds. 


Moderate rates. 


For booklet and information address: 


PAUL F. HEIN, D.D. 


Pastor and Superintendent 








St. Elizabeth’s Hospital 


Richmond, Virginia 


STAFF 
J. Shelton Horsley, M.D., Surgery and 


Surg 

Guy = 7. ‘Horsley, M.D., General Surgery and Proc- 
to osy, 

Douglas G. Chapman, M.D., Internal Medicine 

Wm. H. Higgins, M.D., Consultant in Internal 
Medicine 

Austin I. Dodson, M.D., Urology 

Charles M. Nelson, M.D., Urology 

Fred M. Hodges, M.D., Roentgenology 

L. O. Snead, M.D., Roentgenology 

R. A. Berger, M.D., Roentgenology 

Helen Lorraine, Medical Illustration 


Visiting Staff 

Harry J. Warthen, Jr., M.D., aw 

W. K. Dix, M.D., Internal Medicin 

James P. Baker, Jr., M.D., Saat Medicine 

Marshall P. Gordon, Je., MD., Urology 

Howell F. Shannon, D.M.D., Dental Surgery 
Administration 

N. E. PATE, Business Manager 
The ar-4 rooms and all of the front bedrooms 





School of “Nursing 
The School of Nursing is affiliated with Johns 
Hopkins Hospital School of Nursing in Baltimore 
for a three months’ course each in Pediatrics and 
Obstetrics. 


Address: Director of Nursing Education 





Gynecology 
John S. —- Je., MD., Plastic and General 








Laboratory and X-Ray 


Course 


IS NOW TEN MONTHS IN DURATION 
Supplemented by Six Months’ Practical 
Work in a Hospital Laboratory, compris- 
ing 16 months in all. 

COURSE INCLUDES: 

Clinical Pathology 

Bacteriology 

Blood and Urine Chemistry 
Hematology 

Tissue Sections, Frozen and Paraffin 
Serology 

Parasitology 

Basal Metabolism 
Electrocardiography 

Roentgenology 

A corps of experienced teachers plus completely 

equipped teaching laboratories covering 3100 

square feet. 


Write for new catalogue (1940) 
Gradwohl School of Laboratory 
and X-Ray Technique 


3514 Lucas Avenue, St. Louis, Missouri 
R. B. H. Gradwohl, M.D., Director 
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Alcoholism ° ° — Mental 
Senility. A Modern Ethical Sanatorium at Louisville ay 


Drug Addiction 


Founded 1904 


Nervous Diseases 


BEAUTIFUL AND SPACIOUS GROUNDS AFFORD OUTDOOR RELAXATION 


Our ALCOHOLIC treatment destroys the craving, re- 
stores the appetite and sleep, and rebuilds the physical 
and nervous condition of the patients. Liquors with- 
drawn gradually; no limit on the amount necessary to 
prevent or relieve delirium. 

MENTAL patients have every comfort that their home 
affords. 


Select Cases of SENILITY accepted. 
Rates and folder on 


cee THE STOKES HOSPITAL 


Physiotherapy—Clinical Laboratory—X-Ray 


The DRUG treatment is one of gradual reduction; it 
relieves the constipation, restores the appetite and sleep; 
withdrawal pains are absent. No Hyoscine or rapid 
withdrawal methods used unless patient desires same. 

NERVOUS patients are accepted by us for observa- 
tion and diagnosis, as well as treatment. 


Consulting Physicians 


Telephones 
Highland 2101-2102 


E. W. STOKES, M.D., Medical Director, 923 Cherokee Road, Louisville, Ky. 

















Hoye’s Sanitarium 


“In the Mountains of Meridian” 


MERIDIAN, MISS. 


Diagnosis and Treatment of Nervous and 
Mental Diseases, Alcoholic and Drug Ad- 
dictions. Especially equipped for the 
Treatment of Mental Disorders. Con- 
valescents, Elderly People and those re- 
quiring METRAZOL THERAPY given 
special monthly rates. Personal super- 
vision of patients. Consulting physicians, 


Dr. M. J. L. Hoye, Supt. 
Formerly sixteen years Superintendent of 
East Mississippi State Hospital 














Saint Albans Sanatorium 
RADFORD, VA. 


A modern, ethical institution, fully equipped 
for the diagnosis, care and treatment of ner- 
vous and mental diseases and selected addiction 
cases. 2,000 feet elevation. Rates reasonable. 
Occupational and Hydrotherapy Departments. 


J. C. KING, M.D. JAMES KING, M.D. 


FRANK A. STRICKLER, M.D. 








LYNNHURST SANITARIUM 


MEMPHIS, TENN. 





For the Care and Treatment of 
ALCOHOLISM, NERVOUS DISEASES AND 
SENILE PATIENTS 


Situated in the suburbs of Memphis in a natural 
park of 28 acres of beautiful woodland and or- 
namental shrubbery. The elegance and com- 
fort of a well appointed home. 


Day and night service by trained nurses. 


S. T. RUCKER, M.D., In Charge 
Memphis, Tenn. 
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wal DR. MOODY’S SANITARIUM 


SAN ANTONIO, TEXAS 


Bs it 315 Brackenridge Avenue Phone: Fannin 5522 

nail For Nervous and Mental Diseases, Drug and Alcohol Addiction and 

e. Nervous Invalids Needing Rest and Recuperation 

erva- Established 1903. Strictly ethical. Location delightful summer and winter. Approved diagnostic 
and therapeutic methods. Seven buildings, each with separate lawns, each featuring a small 

cians separate sanitarium, affording wholesome restfulness and recreation, in doors and out doors, tact- 


ful nursing and homelike comforts. 


G. H. MOODY, M.D. J. A. McINTOSH, M.D., F.A.C.P. 














Founder Superintendent 
- Dr.B *s Sanitari 
| r. Drawner s Sanitarium 
SMYRNA, GEORGIA 

} and (Suburb of Atlanta) 
- Ad- 
on @ For Nervous and Mental Disorders 
e re Drug and Alcohol Addictions 
given 
juper- Approved diagnostic and therapeuti thods 
cians, Hydrotherapy, Electrotherapy, Massage, X-Ray and 

Laboratory. 

Special Department for General Invalids and Senile 
nt of Cases at Monthly Rates. 

JAMES N. BRAWNER, M.D., Medical Supt. 

a ALBERT F. BRAWNER, M.D., Resident Supt. 








s APPALACHIAN HALL 
Asheville, North Carolina 


AND 


tural 
d or- 
com- 





An Institution 
FOR 
Rest, 
Convalescence, 
the diagnosis and 
treatment of 
NERVOUS 
AND 
MENTAL 
DISORDERS, 
ALCOHOL 
AND 





Appalachian Hall is located 
in Asheville, North Caro- 
lina. Asheville justly claims 
an unexcelled all year round 
climate for health and 
comfort. All natural cura- 
tive agents are used, such as 
physiotherapy, occupational 
therapy, outdoor sports, 
horseback riding, etc. Five 
beautiful golf courses are 
available to patients. Ample 
facilities for classification of 
patients. Rooms single or 
en suite with every comfort 
and convenience. 











Drug Habituation 


For rates and further information write 
Appalachian Hall, Asheville, N. C. 


WM. RAY GRIFFIN, M.D. M. A. GRIFFIN, M.D. 
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Ps 
ST. LUKE’S HOSPITAL 
Richmond, Virginia 
. . - Medical and Surgical Staff .. . 
General Medicine: General Surgery: Obstetrics: 
' Stuart McGuire, M.D. H. Hudnall Ware, Jr., M.D. 
gerne T, Sth, BED. W. Lowndes Peple, M.D. H. C. Spalding, M.D. 
Hunter H. McGuire, M.D. 
: W. P. Barnes, M.D. Urology: 
Margaret Nolting, M.D. Philip W. Oden, M.D. Austin I. Dodson, M.D. 
John P. Lynch, M.D. ¥ Chas. M. Nelson, M.D. 
Pathology and Radiology: 
H. Scherer, M.D Eye, Ear, Nose and Throat: 
Orthopedic Surgery: J. H. — F. H. Lee, M.D. 
William T. Graham, M.D. Roentgenology: Dental Surgery: 
D. M. Faulkner, M.D. J. L. Tabb, M.D. John Bell Williams, D.D.S. 
J. T. Tucker, M.D. C. D. Smith, M.D. Guy R. Harrison, D.D.S. 





WESTBROOK SANATORIUM 


Richmond Virginia 
TELEPHONE 5-3245* 


Department for Men: Associates: Department for Women: 


J. K. Hall, M.D. O. B. Darden, M.D. P. V. Anderson, M.D. 
E. H. Alderman, M.D. 
E. H. Williams, M.D. 
Rex Blankenship, M.D. 


The institution is situated just beyond the northern border of the city on United States Highway Number 1. 

The scope of the work of the Sanatorium is limited to the diagnosis and the treatment of nervous and mental 
disorders and to the addictions to drugs and to alcohol. It affords also adequate facilities for rest and upbuilding 
under medical and nursing supervision. 

The medical staff devotes its entire attention to the patients in the Sanatorium. 

The institution maintains a school for trained attendants in which instruction in the care of the nervous and 
mentally sick is emphasized. 

There are twelve separate buildings for patients, with 150 beds. Such a large group of buildings makes 
possible the more congenial grouping of patients. Rooms may be had single or en suite, with or without private 
bath. There are a few small cottages for the use of individual patients. 

A comprehensive general physical and nervous examination is made of each patient. A mental examination 
is made when indicated. The examination is typed and a copy of it is available for the referring physician. Com- 
plete dental investigation is a part of the general survey. 

A skilled teacher gives practical daily instruction to small groups in the arts and crafts. Helpful and inter- 
esting occupation in the out-of-doors is made possible for the men patients in the vegetable and flower gardens, on 
the truck farm, in the poultry yards, and in the dairy. 

There are bowiing, tennis, croquet and pool. On Sunday evening there is chapel service. 

Detailed information is available for physicians. 
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STUART CIRCLE HOSPITAL 
Richmond, Virginia 


Medicine: Surgery: 
ALEXANDER G. BROWN, JR., M.D. CHARLES R. ROBINS, M.D. 
OSBORNE O. ASHWORTH, M.D. STUART N. MICHAUX, M.D. 
MANEFRED CALL, III, M.D. ROBERT C. BRYAN, M.D. 
M. MORRIS PINCKNEY, M.D A. STEPHENS GRAHAM, M.D. 
ALEXA NDER G. BROWN, III, M.D. CHARLES R. ROBINS, JR., M.D. 
Obstetrics Urological Surgery: 
GREER ——— M.D. JOSEPH F. GEISINGER, M.D. 
BEN H. GRA Oral Surgery: 
WM. DURWOOD SUGGS, MD. GUY R. HARRISON, DDS 
Ophthalmology, Otolaryngology: Pathol : » DDS. 
CLIFTON M. MILLER, M.D. athology: 
R. H. WRIGHT, M.D. REGENA BECK, M.D. 
W. L. MASON, M.D. Roentgenology and Radiology: 
Pediatrics: FRED M. HODGES, M.D. 
ALGIE S. HURT, M.D. L. O. SNEAD, MLD. 
CHAS. PRESTON MANGUM, M.D. R. A. BERGER, M.D. 
Physiotherapy: 


ELSA LANGE, B.S., Technician 
MARGARET CORBIN, B.S., Technician 
Medical Illustrator 
DOROTHY BOOTH 
Stuart Circle Hospital has been operated twenty-seven years, affording scientific 
care to patients in General Medicine, Surgery, Obstetrics and the various medical 
and surgical specialties. Detailed information furnished physicians. 


CHARLOTTE PFEIFFER, R.N., Superintendent 








CITY VIEW SANITARIUM 


. For MENTAL and NERVOUS DISEASES 
and ADDICTIONS 


Established in 1907 
AN ENTIRELY NEW PLANT ERECTED IN 1922 


Separate buildings for men and women, ideally arranged and equipped with every facility for the 


1. comfort, care, and treatment of the class of patients received. 
- It is upon the character of service rendered, rather than upon physical facilities that the reputa- 
; 


tion of such an institution must rest, and to give every patient the maximum of individual atten- 
tion and unremitting care at all times is the basic principle of our work. An efficient organiza: 


nd tion exists in all departments. There is maintained an abundantly sufficient staff of capable 
nurses, divided into day and night shifts, assuring to every patient constant service through each 

kes of the twenty-four hours of the day. At midnight this service is as real as at midday. 

ate 


Situated in the midst of a fifty-acre tract and surrounded by a large grove and attractive lawns. 
ion 


ae JOHN W. STEVENS, M.D. WILL CAMP, M.D. 
rae Founder Medical Director 
= NASHVILLE R. F. D. No. 1 TENNESSEE 


Reference: The Medical Profession of Nashville 
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The 
Cincinnati Sanitarium 
Inc. 1873 
For Mental and Nervous Diseases 
A strictly modern hospital fully 
equipped for the scientific treatment 
of nervous and mental affections. 


Situation retired and accessible, For 
details write for descriptive pamphlet. 


Emerson A. North, M.D. 
Charles Kiely, M.D. 


H. P. COLLINS, Business Manager Visiting Consultants 
Box No. 4, College Hill D. A. Johnston, M.D. 
CINCINNATI, OHIO Medical Director 











“*REST COTTAGE’’ College Hill, Cincinnati, Ohio 


For purely nerv- 
ous cases, nutri- 
tional errors and 
convalescents. 


Complete 
ly equipped for 
hydrotherapy, mas- 
sages, etc. 


Cuisine to meet 
individual needs. 


Emerson A. North, 
M.D. 
Charles Kiely, 
M.D. 
Visiting 
Consultants 


D. A. Johnston, 
M.D., Medical 
Director 


H. P. Collins, 
Bus. Mgr.. Bor 
No. 4, College 
Hill, Cincinnati, 
Ohio 
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HILL CREST SANITARIUM 


FOR NERVOUS AND MENTAL DISEASES AND ADDICTIONS 
Metrazol and Insulin Therapy used in Selected Cases. Gradual Reduction Method used in the 
Treatment of Addictions 
Established in 1925 

Thoroughly modern in architecture and construction. Bight departments—affording proper classification of patients. 
All outside rooms attractively furnished. Several bathrooms and rooms with private bath on each floor. Also a 
spacious sun parlor in each department. Located on the crest of Higdon Hill, 1050 feet above sea level, overlooki 
the city, and surrounded by an expanse of beautiful woodland. Ample provision made for diversion and helpfu 
occupation. Adequate night and day nursing service maintained. 


JAMES A. BECTON, M.D., Physician-in-Charge 
P. O. Box 2896, Woodlawn Station, Birmingham, Ala. Phones 9-1151 and 9-1152 


References: Medical profession of Birmingham and Birmingham Chamber of Commerce. 








LEONARD D. WRIGHT, M.D. EDWIN W. COCKE, M.D. WALTER R. WALLACE 
Medical Director Active Consultant Business Manager 





semservars THE WALLACE SANITARIOM i rennesses 


For over thirty years in successful operation; just eight miles from the heart of the city, in a quiet suburb, occupy- 
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ABANDONMENT OF LIGATIONS PRELIM- 
INARY TO THYROIDECTOMY* 


By Wiviarp Bart Lett, Jr., M.D. 
St. Louis, Missouri 


In order to evaluate the usefulness of any 
form of specific therapy for thyrotoxicosis it is 
necessary that those interested in the discussion 
should have a common understanding of the 
spontaneous course of the disease. If there is 
not agreement as to the facts of the malady 
when untreated, then advocates of various meth- 
ods of treatment can talk only at cross-purposes. 
There is too often failure to appreciate the cen- 
tral fact of its spontaneous course, that it con- 
sists of cycles of remissions and relapses whose 
long-time direction is “downhill.” This course 
may be modified for the better by treatment 
(limitation of activity, sedatives and iodine) and 
for the worse by such events as intercurrent in- 
fection, but the essentially cyclic nature of the 
disease is not fundamentally altered by any- 
thing short of interruption by operation or by 
death in the final relapse. Two important qual- 
ifications should be added to these statements: 
(1) remissions are more complete in the early 
cycles of the disease and are only relative later; 
(2) the duration of any particular phase is quite 
unpredictable with certainty in a given case. We 
elicit, not infrequently, histories of severe re- 
lapses in patients who come to us for operation 
at rather remote dates thereafter. 


A “crisis in miniature” follows every operative 
procedure on the thyrotoxic patient. Since its 
severity is directly proportional to the acuity 
of the disease at the time of operation, our ideal 
is, of course, to induce a complete remission be- 
fore operation is done. This is possible in early 
cycles, given time, though not necessary so far 
as safety is concerned and often impractical. 


*Read in Section on Surgery, Southern Medical Association, 
ot gen Annual Meeting, Memphis, Tennessee, November 
-24, 1939. 


Anyone of reasonably wide experience in this 
field has seen a thyrotoxic patient in whom op- 
eration has been deferred, for one reason or an- 
other, for six months, develop not merely nor- 
mal thyroid status, but hypothyroidism. 

No profound remission, however, is expected 
in the patients whom we formerly considered to 
be proper subjects for ligation of the superior 
thyroid poles. These individuals (1) have 
passed through the earlier, milder and more 
transient cycles of their course and come to us 
far “down the hill” with signs that we have long 
considered absolute contraindications to opera- 
tion so long as they persist; (2) another group 
has run a shorter course, but is in a particularly 
severe relapse and shows similar signs of acuity 
with prolonged refractoriness to treatment. 
Here we reach the crux of the problem. We 
used to believe that (1) if something were not 
done soon to these patients they would die, 
and (2) that we were under an obligation, being 
surgeons, to operate upon them. Ten years ago 
such patients were generally subjected to pole 
ligations and the average severity of the cases 
coming to any surgeon could be pretty well esti- 
mated by the percentage of his patients who had 
ligation performed preliminary to thyroidec- 
tomy. This percentage always rose in an in- 
teresting fashion in years of general economic 
stress when all cases for operations of election 
dwindled.1_ We reached the ridiculous situation 
in our own practice when, in 1931, of twelve 
thyrotoxic patients in one particular hospital at 
the same time, eleven had had ligations at a pre- 
vious hospital stay, at that same hospitalization 
or were being prepared for ligation! We were 
not, in fact, seeing patients with only moderately 
severe thyrotoxicosis. ; 

During this particular period we were com- 
pleting a mortality study for the years 1926 to 
1930, inclusive. (Chart 1 includes the cases of 
1931, in addition, since that was the last year 
in which we performed therapeutic ligations.) 
In those five years, we had performed ligations 








on 76 separate occasions on 43 patients with 3 
immediate operative deaths, a mortality of 7 per 
cent per patient, or 4 per cent per operation. 
These figures considerably exceeded the mor- 
tality rate for all operations on thyrotoxic pa- 
tients during the same period. As a result of 
this study, we formulated the primary criteria 
of operability and our confidence in the value 
of the breath-holding test* as a method of esti- 
mating operative risk was increasing. With more 
accurate methods, then, of estimating operative 
risk and a growing recognition of the spontane- 
ous course of the disease we began in 1931 to 
question (1) the necessity for and wisdom of 
any operative interference in these desperately 
sick patients and (2) the therapeutic value of 
ligation of the superior poles. 


Since many patients gave a history of similar 
episodes with spontaneous recovery, we decided 
to defer operation on all thyrotoxic patients who 
were clearly not reasonable risks for a direct at- 
tack on the gland (that is, at least a lobectomy) 
according to our plan of estimation of risk.* 
The ethical implications of the situation re- 
solved themselves into simple terms: these pa- 
tients invariably represented what threatened to 
be an end result of ignorance and neglect, ordi- 
narily by themselves, always by their responsi- 
ble relatives and occasionally by the physician 
of their own choice. We no longer believe that 
the effects of such neglect in thyrotoxic pa- 
tients can be immediately undone by any opera- 
tive treatment. No surgeon worthy of the name 
operates upon a patient who, having progressed 
through the stages of acute appendicitis, is ad- 
mitted to the hospital with generalized periton- 
itis, cold extremities and a falling blood pres- 
sure. Nor is any of us operating for the sake 
of mortality statistics, but it is worth pointing 
out that a fair parallel exists in the higher mor- 
tality rates of cystostomy over prostatectomy 
and of colostomy over resection of the colon 
whenever these first-stage procedures are done 
as life-saving operations in seriously depleted 
or dying individuals. The analogy stops ab- 
ruptly, however, in the case of the thyrotoxic 
patient who is on the verge of crisis or has just 
emerged from crisis, because there is no way of 
predicting that the relapse in question will not 
be followed by a remission, however slight, in 
which direct attack on the gland can be un- 
dertaken with a reasonable risk. 

There has never been any reason, anatomical 
or physiologic, to assume that pole ligation has 
therapeutic value. Its occasional recent pro- 


230 SOUTHERN MEDICAL JOURNAL 





March 1940 


ponents regard the benefits that unquestionably 
follow it somewhat remotely as being inexplica- 
ble. Our explanation is simple: it is merely 
a question of time. There is nothing original 
about this observation; it is the common, cur- 
rent view of those who have abandoned liga- 
tion long since, having too often seen patients 
who survived made distinctly sicker weeks fol- 
lowing. Statistical reports of improvement fol- 
lowing any procedure are meaningless in the 
case of thyrotoxicosis unless they are broken 
down into individual case reports; the usual 
tendency of these patients to grow worse or bet- 
ter in different respects at different rates is well 
known and that a given percentage of cases im- 
prove in respect to pulse rate, for instance, and 
a similar percentage of cases show gain in weight 
do not imply at all that both of these improve- 
ments, or others, took place in the same individ- 
ual. Since time alone, plus the usual manage- 
ment of thyrotoxic patients, enables those not 
actually dying when first seen to “turn the 
corner” and show a moderate improvement in 
some respects, there seems no longer to be any 
valid reason for regarding ligation as being even 
a hopeful procedure. 


Since 1931, we have hospitalized only those 
gravely ill patients in whom crisis was present or 
impending. No patient who has survived the 
first few days in the hospital has failed to get 
into such condition as was judged suitable to 
warrant direct attack on the gland (lobectomy 
as the first stage of two-stage thyroidectomy, or 
subtotal thyroidectomy in one stage). That we 
have occasionally disregarded our own criteria 
with fatal consequences following operation is 
an indictment not of their validity, but of their 
violation. This is beside the point, which is that 
there have been no deaths in the patients in 
whom, since the abandonment of ligations, op- 
eration has been deferred and the patient simply 
discharged to his home after the threat of crisis 
had passed, to continue on rest, sedatives and 
iodine (Chart 3). As has been previously 
shown,” the average severity of the cases in the 
periods under discussion, from 1926 to 1931 and 
from 1932 to the present, has been much the 
same; we have experienced the same reflection 
of the decreasing incidence of toxic goiter as 
have other authors, which we estimate as being 
some 50 per cent in the past 10 years. 

Analysis of Chart 1 shows an immediate op- 
erative mortality of 5.5 per cent per patient, 
3.1 per cent per operation, for ligation in the six- 
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year period. The remote post-ligation deaths 
occurred in patients who had not, apparently, 
learned anything from their experiences leading 
up to ligation; they did not return, as instructed, 
until they were im extremis. Intercurrrent in- 
fection contributed to all three such deaths. Two 
additional patients did not return and could not 
be traced. 


Chart 1 
1926-1931, Inclusive 
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Mortality 5.5 per cent per patient, 3.1 per cent per operation, 
3 remotely (78, 176, 180 days.) 


Cases. for Sebsoquest eperation___.___ tt. 
Two-stage, 19 cases, 40 per cent. 
One-stage, 28 cases, 60 per cent. 


In Chart 2 it appears obvious that in 3 cases 
ligation was used as a measure of the patient’s 
ability to withstand more effective operation, 
since a direct attack on the gland followed in 
from 7 to 11 days. We waited longer than three 
months after ligation to perform some portion 
of a thyroidectomy in the great majority of the 
patients, long enough, indeed, for the majority 
to get into shape for one-stage rather than two- 
stage thyroidectomy (Chart 1). We believe 
now that this is desirable only in the patients 
who have not been extremely ill and in whom 
time and more prolonged disability are of no 
real consequence, that is, in those not regularly 
employed. In our St. Louis climate the risks 
of upper respiratory infections in winter and of 
high atmospheric temperature in the summer 
make delay past the point at which one lobe may 
be removed safely a practice of doubtful wisdom 
in most cases of the type under discussion. 


Chart 2 
1926-1931, Post-Ligation Patients 
INTERVAL TO OPERATION 
Days Cases Per Cent 
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In Chart 3 appear the most intensely thyro- 
toxic patients coming under our care since we 
abandoned ligation with the exception of those 
(15 in number) who were admitted in crisis and 
died within a few hours or days. Those who 
were sickest on admission and in whom opera- 
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tion was deferred the longest (for more than 
60 days) would have been ligated in an earlier 
day. Many of the majority group had been 
treated before we saw them for prolonged pe- 
riods and had improved importantly, often after 
many weeks in bed, or they would also have had 
operation deferred longer after they came into 
our hands. It is obvious that the interval be- 
tween stages of the two-stage thyroidectomy (sep- 
arate lobectomies) in the great majority of such 
patients was far shorter than that between pole 
ligation and the subsequent procedure in the 
previous six-year period. It is true, of course, 
that delays of longer than six months are not 
often due to the patient’s condition, but to ex- 
traneous factors over which we have no control, 
but that no patient in this group has failed to get 
into and to maintain a satisfactory remission 
during so long a period adds weight to, rather 
than detracts from, our interpretation of the 
facts. A number of patients have had operation 
deferred for from one to two months and have 
then had subtotal thyroidectomy performed; 
they are uniformly younger than the group un- 
der consideration, though no less acutely thyro- 
toxic, and in them more complete remission has 
confidently been counted on. 


Chart 3 


In 1932-1939, inclusive, 46 patients had two-stage thyroidec- 
tomy. Four deaths after first lobectomy. Mortality 8.7 per 
cent per case, 4.5 per cent per operation. 


Days Pre-op. Interval Days 
0- 10 11) 6- 11 | 48% 
11- 20 10 , 63% 17- 24 

21- 26 eps 34- 59 $ | 24% 
34- 50 a 60-100 3 
60- 99 7) 100-200 7 
100-200 5| 28% 240 1 
439 1 $18 1 
46 42 

SUMMARY 


(1) We abandoned ligation of the superior 
poles as a therapeutic procedure for thyrotoxi- 
cosis in 1931 and believe that it has no thera- 
peutic value. It carries a mortality rate higher 
than that for all direct attacks upon the gland, 
as applied. 


(2) Patients so thyrotoxic that they would 
previously have been subjected to ligation have, 
since 1931, been maintained on a nonoperative 
régime until such time as they are considered 
to be reasonable risks for direct attack upon the 
gland. Their improvement occurs within the 
same interval as that observed following liga- 
tion. 
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(3) No preoperative deaths have occurred in 
this group of patients in whom operation has 
been deferred for an average period of approxi- 
mately 3 months from first observation. 


(4) There is no valid emergency operative 
treatment for thyrotoxicosis. 
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DISCUSSION (Abstract) 


Dr. John Lucius McGehee, Memphis, Tenn—Dr. 
Bartlett’s paper illustrates the axiom, frequently referred 
to by teachers of medicine, that we spend a good part 
of one decade unlearning that which we learned in the 
preceding one. 


Ten years ago, preliminary ligation was considered 
one of the fundamental steps in the preparation of a 
really sick exophthalmic patient for thyroidectomy. Its 
doing, we thought, speeded up the natural tendency 
of these patients to the spontaneous improvement char- 
acteristic of this disease which runs a cyclic course. 
Improvement did follow ligation: “ergo, post hoc propter 
hoc,” was the conclusion jumped at. 


The rationale of ligation has never been placed on a 
physiologic basis. The idea that it diminished the 
blood supply to the gland and that because of this dimi- 
nution improvement followed, was disproven by the fact 
that the blood supply was not diminished when single 
or even double ligations were done. 


Another explanation which gained popular accept- 
ance was that ligations interfered in some mysterious 
beneficial way with the influence of the sympathetic 
nervous system on the physiologic processes within the 
thyroid. 

Ligation as a means of preparation for thyroidec- 
tomy has always been an empirical procedure. Observ- 
ers for many years had noted and had repeatedly spoken 
of the natural course of the disease, hyperthyroidism, 
which progressed in cycles, with remissions and re- 
lapses of increasing degrees of severity. The significance 
of this fact, while generally accepted, was not properly 
evaluated or put to practical use. It has remained for 
Dr. Bartlett to appreciate its significance and to grasp 
the idea that the apparent improvement following liga- 
tions was simply the natural remission due to occur 
in the courze of the disease which occurred after liga- 
tion, in spite of it, rather than on account of it. 

If this concept is true, then ligation is a useless pro- 
cedure and should be abandoned. 

During the last five years (1935 to 1939, inclusive) 
we have had, at the John Gaston Hospital in Mem- 
phis (the teaching hospital of the University of Ten- 
nessee College of Medicine) 202 cases of hyperthyroid- 
ism operated upon without a single preliminary ligation. 
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In this series there were five deaths, a mortality rate of 
2.4 per cent. Preoperative preparation has consisted of 
rest, sedation and detoxication with iodine. Operation 
is done at the optimal time of a remission determined 
by certain criteria of operability. 


Dr. J. A. Crisler, Jr., Memphis, Tenn—Not many 
years after Plummer’s use of iodine had become a rou- 
tine preoperative measure for patients with hyperthy- 
roidism, surgeons all over the country began to notice 
a tremendous reduction in the frequency of preliminary 
pole ligations, a smaller incidence of stage operations, 
and a lowered mortality rate. The impression conveyed 
was not that these measures had lost their therapeutic 
value, but that the actual need for multiple operative 
procedures had been greatly reduced because iodine 
brought about striking remissions. 

The essayist goes a step further and recommends the 
abandonment of pole ligation, because he no longer be- 
lieves that ligation is of therapeutic value. He believes 
that such improvement as may follow the procedure 
of ligation indicates only the fact that the patients 
had the ligation “at the time when they were just be- 
ginning to make a little improvement after being ex- 
tremely sick.” In other words, the patient was just 
going into a spontaneous remission when the ligation 
was done. 


In support of this opinion he calls attention to the 
spontaneous course of the disease by comparing a series 
of cases treated with pole ligations with a parallel 
series of cases treated since 1931 by controlled activity, 
iodine and sedatives over a period of three to six 
months, or longer. The evidence is convincing, because 
he shows a definite reduction in mortality rate under 
this plan of management. 

I have a question to ask Dr. Bartlett. Does thyro- 
toxicosis follow a spontaneous course with remission 
when complicated by pregnancy, tuberculosis and inter- 
current infections? 

My experience with pole ligations in the last four 
or five years has been limited to two patients. One 
patient who had severe hyperthyroidism complicated 
by an intercurrent infection was able to undergo a 
lobectomy two weeks after ligation. In all probability, 
this patient could have withstood a lobectomy without 
the preliminary ligation, but at the time I was not sure 
of this and the ligation served as a test of the patient’s 
reaction. The other patient was an elderly woman 
with long-standing hyperthyroidism, emaciation and 
psychosis who did not become stabilized after five weeks 
in the hospital, the treatment including two or three 
blood transfusions in addition to the usual measures. 
For this patient I ligated one superior pole and one 
week later ligated the other pole. About a week after 
the second ligation she was allowed to go home and 
she returned in six weeks when we did a right lobec- 
tomy. In my experience, then, “The indication for 
ligation is doubt as to whether the patient would be 
able to undergo a thyroidectomy or a lobectomy,” to 
quote Crile. 

The only detailed report on the effect of preliminary 
ligation with which I am familiar is that by Lahey in 
Surgery, Gynecology and Obstetrics in 1936 under the 
title “Pole Ligation in the Treatment of Hyperthyroid- 
ism.” Dr. Lahey said superior pole ligation was one 
of the essential steps in multiple stage thyroid opera- 
tions, although it was applied only to patients in the 
most extreme states of hyperthyroidism. In 14,000 
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cases he did 119 ligations. He reported the postopera- 
tive effect of preliminary pole ligation on 50 patients 
as follows: 

Weight gain, 64 per cent; Cecrease in pulse, 62 per 
cent; and decrease in basal metabo'ism, 66 per cent. 
At the same time he reported the effect of hemithyroid- 
ectomy on 250 patients as follows: 

Gain in weight, 82 per cent; decrease in pulse, 73.2 
per cent; drop in metabolism, 84 per cent. Roughly 
speaking, there was 66 per cent improvement following 
ligation; 80 per cent following lobectomy. 

Few will doubt the therapeutic value of lobectomy 
with its 80 per cent improvement; 66 per cent improve- 
ment after simple ligation is less convincing, but Dr. 
Lahey concludes that superior pole ligation is still of 
value as a procedure preliminary to subtotal thyroid- 
ectomy in patients who are considered too bad risks 
even for lobectomy, and he reports an operative mor- 
tality of 0.45 per cent in this series. In my own very 
small experience I have had two deaths in over 900 
consecutive operations upon private patients. 

In conclusion, may I emphasize that there can be no 
dispute that the need for preliminary ligation has been 
almost eliminated since the use of iodine became a rou- 
tine preoperative measure; but in my humble opinion 
ligation, if not made an ordeal for the patient, may 
occasionally serve a useful purpose as a test or trial 
procedure if not as a therapeutic measure in patients 
long ill with severe hyperthyroidism or with hyperthy- 
roidism complicated by some coexisting disease or in- 
fection. At least, this should be true until we have 
become very familiar with the interpretation of all the 
preoperative criteria which are at our disposal. 


Dr. Robert M. Howard, Oklahoma City, Okla—I 
was doing surgery of the thyroid before Plummer 
brought out the use of iodine in the preoperative prep- 
aration. We did many ligations. In fact, we felt that 
ligation in practically all of the diffuse toxic cases was 
necessary. We got in trouble with many of them do- 
ing ligation, and I finally came to the conclusion, as 
Dr. Bartlett has brought out well in his discussion to- 
day, that a patient who could not be properly prepared 
for operation was ill-fitted for a ligation or any other 
sort of surgical procedure; and through the teaching 
of men throughout the country who have contributed 
to the study of thyroid diseases it finally dawned upon 
me that if we would let these very ill patients alone, 
they would have remissions and get in condition for 
operation. After Plummer showed the value of iodine 
preparation, we had very much less trouble, and since 
then our mortality has gradually decreased. 


Unfortunately today we have patients sent in for op- 
eration already prepared by rather competent medical 
men. The patients have been receiving iodine for ten 
days to two weeks. They telephone the surgeon: “Doc- 
tor, I have prepared this patient for you, and I think 
he is ready for operation.” That is all wrong. Lahey 
has emphasized the importance of noting the first im- 
pression you have of the patient when he is seen be- 
fore preoperative preparation is started, and that is 
very, very important. At that time you can estimate 
the risk, estimate the difficulty you are going to have in 
preparing the patient properly for operation, and some 
of them cannot be prepared properly without the lapse 
of a certain amount of time. 


It has been emphasized that certain points must be 
carefully considered in estimating the risk and the time 
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of operation. Among them are: (1) the length of 
time the patient has had the trouble; (2) the weight 
loss; (3) the age; (4) the condition of the nervous 
system; (5) complicating conditions either of the disease 
or involving the vital structures. If these factors are 
carefully considered and the time weighed for opera- 
tion, they will contribute more to a reduction in the 
mortality than anything else that can be done, cer- 
tainly more than ligation. 

Since we have been conscious of these factors our 
mortality has come down markedly. I hate to think of 
what it was before we had iodine for preparation. Fol- 
lowing the introduction of iodine by Plummer we little 
understood its use. We depended too much upon iodine 
and too little on a general estimation of the condition 
of the patient. Since 1930, we have had about 1,000 
cases. Our mortality has come down to a little less 
than 1 per cent. But we do not operate upon these 
patients when they come in. We do not feel called upon 
to do an operation simply because the case has been 
sent to us. We defer operation and refuse to permit 
anything but the condition of the patient and our judg- 
ment to influence us as to the time of operation. 

If we all take that stand, recognizing the fact that 
remissions occur in the majority of patients, we shall 
have very much less difficulty with them. I agree 
entirely that today pole ligation is not often needed 
in surgery of the thyroid. Multistage operation has 
a very marked place and many of the grave risk pa- 
tients can be saved by that procedure. 


Dr. L. Wallace Frank, Louisville, Ky—We in medi- 
cine get nowhere by patting each other on the shoulder 
and agreeing. I personally feel that there is a very 
definite place for ligation in the surgical treatment 
of exophthalmic goiter. I do not know how it is in 
Oklahoma; I do know that in Kentucky we surgeons 
have many patients sent in to us who have been 
treated with iodine for months. They are iodine fast, 
and there is nothing that we can do for them except 
polar ligation unless we are willing to take great 
chances with our patient. 


It is true that the number of instances in which polar 
ligation is necessary is small. It is nothing compared to 
what it was before 1923, when Plummer introduced 
iodine. At that time our mortality in thyroid surgery 
came from those cases in which we had to do ligation, 
because there was no other way of preparing them. 
Now, with iodine, there are relatively few cases that 
have to undergo polar ligation, and yet they are met 
often enough for us to be in a position to abandon a 
procedure which has some merit. 

In the hospital at the present time is a girl who had 
had recurring attacks of thyrotoxicosis since she was 
15. She is now 20. She was in Baltimore at school, 
developed a diphtheritic throat not recognized for two 
days and an associated Streptococcus infection. Her 
thyroid flared up. She developed paroxysmal tachy- 
cardia, her pulse running between 200 and 220 when 
she was there. The girl cannot take iodine. 

What are you going to do? You have one thing to 
fall back on, namely, polar ligation. 


Dr. Bartlett (closing).—Tuberculosis, like other co- 
existing infections, tends to make relapses of hyperthy- 
roidism more severe and more prolonged, and remissions 
tend to be slighter and of shorter duration. This is 
also true in pregnancy. We find no difficulty in pre- 
paring patients for thyroidectomy early in the course 
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of pregnancy; when the patient is seen late in preg- 
nancy, however, it is much more desirable to treat her 
as a highly toxic individual, that is, to keep her on 
iodine, sedatives and profound limitations of activity 
with the expectation that she will go through delivery 
without more than a moderate thyrotoxic reaction. 
Thyroidectomy may then be done during the puerpe- 
rium. A history of hyperthyroidism throughout pre- 
vious pregnancies is not at all uncommon in the pa- 
tients whom we see. 


I appreciate particularly Dr. Frank’s efforts to get 
the cards on the table and I respect his view. Appar- 
ently I did not make it clear to him that the only 
deaths we have had before operation occurred within 
a very few days of admission to the hospital, and I 
am confident that he would not have wanted to do 
even ligation upon these individuals. Operating upon 
them is like doing an appendectomy upon the patient 
who has gone through all the stages of acute appendi- 
citis and spreading peritonitis and enters the hospital 
with cold extremities and a falling blood pressure. My 
father’s pet phrase for patients in such a situation is: 
“Let them do their own dying.” The patients whom 
we used to ligate and whom I believe Dr. Frank wants 
to ligate yet are patients who have failed to show 
any decided improvement after perhaps a number of 
weeks of treatment and who are not yet reasonable 
risks for any part of a thyroidectomy according either 
to his method of estimating risk or mine. He is per- 
fectly welcome to continue ligating them, but I can 
only repeat that (1) it is not without risk, (2) that 
they will get into shape for direct attack upon the 
gland just as quickly if he refrains from ligating them, 
and (3) that no deaths have occurred in the patients so 
deferred by us since 1931. 





EXTENSIVE RADICAL RESECTION FOR 
MALIGNANT DISEASE OF 
THE STOMACH* 


By CiauvE J. Hunt, M.D. 
Kansas City, Missouri 


The radical surgical resection of malignant 
lesions of the stomach has become such a stand- 
ard procedure and the subject has been so well 
discussed in the literature of recent years that 
I can only emphasize some of the fundamental 
principles and express some personal opinions 
concerning the management and the various sur- 
gical procedures. 

Since the operation of total gastrectomy has 
been performed in many instances with reason- 
ably satisfactory results, considering the mag- 
nitude of the procedure, it has proven definitely 
’ that malignant disease lying high in the stomach 
is accessible to resection with a better result than 





*Read in Section on Surgery, Southern Medical Association, 
Thirty-Third Annual] Meeting, Memphis, Tennessee, November 
21-24, 1939, 
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when the entire stomach is removed. It becomes 
equally important, therefore, to perform the 
radical operation of extensive subtotal resection 
of the stomach for malignant disease as for the 
simpler procedure of partial gastrectomy for 
lesions located in the accessible prepyloric region. 
A series of forty-two subtotal resections for 
malignant disease of the stomach resulted in 
six operative deaths, three from aspiration pneu- 
monia, two from peritonitis from ruptured duo- 
denal stump, and one from coronary occlusion, 
a few days after operation. Only one case is 
known to have survived five years without evi- 
dence of recurrence. Nine were apparently well 
three years after operation. Five alive but with 
evidence of liver metastasis, three years postop- 
eratively, ten did not live longer than two years. 
The remainder are untraced or of recent date. 


The indications for extensive subtotal gastrec- 
tomy are (1) large ulcerative lesions in the mid- 
portion of the stomach, (2) prepyloric lesions 
with glandular metastasis along the lesser and 
greater curvatures, and (3) benign ulcerative or 
primary malignant ulcerative disease lying high 
on the lesser curvature or on the posterior wall 
of the stomach. 

There is a group of malignant disease that 
occurs in the mid-portion of the stomach which 
grows into the viscus and produces large ulcera- 
tive cauliflower growths. These lesions are usu- 
ally sharply demarcated, but may be associated 
with a surrounding area of inflammatory reac- 
tion. They have not a tendency to invade the 
serosa of the stomach, and, therefore, the glandu- 
lar involvement associated with them is fre- 
quently found to be inflammatory. Inflamma- 
tory reactions may cause fixation of the cancer 
to the capsule of the pancreas or the under sur- 
face of the liver, thereby giving the impression 
of inoperability. Investigation, however, shows 
the inflammatory nature of the fixation which 
yields to separation. These lesions sometimes 
grow to the size of the palm of the hand and pro- 
duce few or no gastric symptoms until the cancer 
has become well advanced. There may be an 
associated loss of appetite, a feeling of weight 
and heaviness in the stomach, a manifestation 
of gas and vague discomfort, but there is no vom- 
iting or regurgitation from obstruction. 

The physical signs are those of failing health, 
secondary anemia and cachexia. Secondary ane- 
mia results from the chronic oozing of the break- 
ing down process and cachexia from the absorp- 
tion of the by-products of decomposition, the 
associated infection and poor nutrition. 
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There are likewise many cases that present a 
prepyloric primary lesion with transmural serosal 
invasion and secondary glandular extension along 
the lesser and greater curvatures that require 
extensive subtotal gastrectomy. The glands in 
such instances are usually malignant due to di- 
rect extension. It becomes, therefore, all the 
more important to remove adequately all the 
gland-bearing tissue by extending the resection 
of the stomach to a degree sufficient to accom- 
plish this purpose. 

The symptomatology of these prepyloric le- 
sions is largely that of gastric retention result- 
ing from disordered gastric function. Early 
manifestation of disturbed physiology is present, 
evidenced by gas, distress, regurgitation, and ul- 
timately vomiting from pyloric obstruction. 
Early anemia is not a factor, as these lesions 
have a tendency to invade the wall of the stom- 
ach and do not grow into the stomach and break 
down or bleed. Therefore, anemia is not a pro- 
nounced manifestation. 

Benign ulcerative lesions or primary ulcerative 
malignant disease lying high on the lesser curva- 
ture or on the posterior wall of the stomach re- 
quire the removal of a large portion of the stom- 
ach if resection is to be carried out. It is im- 
portant to remember that chronic ulcerative le- 
sions in the stomach that become intractable to 
medical management may be undergoing malig- 
nant degeneration or complications that will 
ultimately demand surgical intervention. In 
either event, the lesion should be excised if ac- 
cessible, its true nature determined and radical 
resection performed if indicated. Primary rad- 
ical resection of the stomach is indicated without 
histologic study if the ulcer is large, or if poste- 
tior wall perforation has occurred. 

The symptoms of a small ulcerative malignant 
lesion that lies high on the lesser curvature of 
the stomach may be those of gastric ulcer. Early 
in the history of these ulcerative malignant le- 
sions marked symptomatic relief may be ob- 
tained by medical management, thereby giving 
a false assurance that the condition is benign. 
It is unwise, therefore, to assume that because 
of symptomatic improvement an ulcerative lesion 
of the stomach is benign. There is no assurance 
that an ulcerative lesion of the stomach is benign 
until it has been checked adequately by radio- 
logic investigation over a sufficient period of 
time to show that definite healing is taking 
place. Walterst and Lahey? have emphasized 
the importance of this procedure, and the possi- 
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bility that an apparently benign lesion is a small 
primary malignant ulcer. 

Since there are no early signs and symptoms 
of cancer of the stomach whereby the diagnosis 
may be made clinically, it becomes important 
that careful fluoroscopic and radiologic exami- 
nation should be made by a competent radiolo- 
gist early in the history of any gastric disturb- 
ance that occurs in individuals approaching the 
mid-period of life who formerly have had no 
gastric disorder, or in persons who have a long 
history of gastric distress for which medical man- 
agement no longer gives relief. It may be neces- 
sary to have radiologic investigation checked and 
rechecked over a period of a few weeks to deter- 
mine the nature of the lesion. Insistence, there- 
fore, must be placed upon the early radiologic 
investigation of suspected gastric disease as fre- 
quently as it is deemed advisable. Through the 
early careful study of these cases by this means, 
malignancy can be diagnosed usually at a time 
when radical surgery can give a greater assur- 
ance of prolonging life or permanent cure. This 
may be accompanied by competent gastroscopic 
confirmation. 

Roentgen ray is of inestimable value in the 
diagnosis and location of malignancy, but may 
be misleading from the standpoint of determin- 
ing the extent of metastasis or the nature of ap- 
parent fixation. Therefore, exploration should 
be made on all individuals in a physical condition 
suitable for this procedure, and without metas- 
tatic contraindications, regardless of age. It has 
been proven repeatedly that age is no contraindi- 
cation for radical surgery. Many individuals of 
advanced years stand formidable procedures of 
this nature as well as younger persons. 

Definite indications of inoperability are le- 
sions extremely high in the fundus of the stom- 
ach, large lesions that are definitely fixed, a large 
nodular liver with or without ascites or jaundice, 
infiltration of the umbilicus, infiltration of the 
rectal shelf, fixed firm glands above the left 
clavicle, and grave coexisting organic disease. 

It might be emphasized that gastric analysis 
furnishes valuable information concerning the 
fermentative and putrefactive process in the 
stomach and indicates the necessity of adequate 
cleansing and acidification in order to reduce 
the bacterial content. The presence of lactic 
acid and Boas-Opplar bacilli indicate a breaking 
down process. This can be greatly reduced by 
the administration of hydrochloric acid and 
lavage of the stomach with % to 1 per cent solu- 
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tion of hydrochloric acid as recommended by 
Horsley. 

Proper and adequate preoperative preparation 
is, therefore, most important. Many of these 
patients have pronounced anemia, dehydration, 
and the stomach is markedly dilated. The ane- 
mia and dehydration can be overcome by trans- 
fusions and restoration of water balance, and 
the tone of the stomach can be restored by fre- 
quent gastric lavage. The glycogen reserve must 
be restored by the administration of glucose. 

Operation is performed best under spinal anes- 
thesia, or by local infiltration of the abdominal 
wall plus splanchnic anesthesia as advocated by 
Finsterer.* Inhalation anesthesia may be em- 
ployed when it is not contraindicated by res- 
piratory complications. Of these, cyclopropane, 
because of the high percentage of oxygen with 
which it is administered, has proven satisfactory. 
Ether still stands as a safe and satisfactory 
anesthetic. It affords excellent relaxation, and 
there is less danger when cautery excision is de- 
sired. Spinal anesthesia properly administered 
affords a prolonged anesthetic with excellent re- 
laxation. 

The operation for a high lying gastric lesion 
is best performed through a left rectus or left 
paramedium incision. This affords an approach 
which cannot be obtained by a right side or 
midline incision. After mobilizing the pyloric 
end of the stomach, the duodenum is divided be- 
tween clamps and the stomach is retracted down- 
ward to the left, making more accessible the 
upper part of the lesser curvature which is fre- 
quently retracted from induration and inflamma- 
tory reaction. The left lobe of the liver is mo- 
bilized and retracted to the right, making acces- 
sible the left gastric artery near its origin. This 
is the most fixed point of the stomach, and a 
high ligation and division of this artery mobilizes 
the stomach and permits further downward trac- 
tion and access to the fundus of the stomach. 
Adequate abdominal relaxation is essential, else 
the lesion may be thought to be inoperable. A 
thick abdominal wall and a large fat omentum 
may present mechanical difficulties. The gastro- 
colic omentum should always be removed along 
with a wide excision of all the gland-bearing tis- 
sue of the lesser curvature. The mesocolon in 
part may be resected if involved when the circu- 
lation is unimpaired. Care must be exercised to 
determine the extent of involvement and to ascer- 


tain whether fixation is inflammatory or malig- 
nant. Malignant invasion of the pancreas must 
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be definitely eliminated before resection is under- 
taken. 

Many procedures for radical resection of the 
stomach may be employed, and surgeons have 
certain preferences based upon experience and 
results. 

The desirability of maintaining the normal 
relationship of the stomach and duodenum and 
the elimination of a possible gastrojejunal ulcer 
is of considerable importance, but in high resec- 
tion it is rarely possible safely to unite the 
remaining stomach to the duodenum without su- 
ture tension. The duodenum, even when well 
mobilized, presents technical difficulties, due to 
caliber difference. I do not employ the Bill- 
roth I procedure or any of its modifications, ex- 
cept in prepyloric lesions requiring limited resec- 
tion. 

The polya type of end-to-side anastomosis 
with the anticolic modification of Balfour and 
the Hoffmeister procedure of closing a portion 
of the stomach near the lesser curvature before 
the anastomosis is carried out, affords more ade- 
quate and secure closure of the high lying supe- 
rior angle of the anastomosis in extensive re- 
section. The anticolic procedure facilitates ap- 
proximation and anastomosis and eliminates the 
necessity of fixation of the remaining stomach 
to the mesocolic opening or to the proximal and 
distal limbs of the anastomosed jejunum. It is 
not necessary to perform an entero-anastomosis 
to drain the long proximal loop. Entero-anasto- 
mosis defeats the purpose of alkalinization of the 
gastric contents; a principal of greatest impor- 
tance in the prevention of gastrojejunal ulcer, 
especially in resection for ulcer. An anasto- 
mosis anterior to the colon without entero-anas- 
tomosis shortens the period of operation, lessens 
the possibility of contamination or subsequent 
complications of constriction by the mesocolic 
opening, and will function without difficulty. 
In extensive resection, I have abandoned the 
retrocolic procedure in favor of the long proxi- 
mal loop anticolic method. Adequate closure 
of the duodenum is essential, being made secure 
by interrupted sutures of silk and covered over 
by omentum, or fixed to the pancreatic fascia. 
There is considerable intraduodenal pressure 
from hepatic and pancreatic secretions, and this 
pressure may be sufficient to rupture the duo- 
denal stump unless it is adequately closed and 
properly fortified. 

The two-stage procedure may be indicated and 
should be employed when the physical condition 
of the patient does not warrant extended surgery 
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as a primary procedure. The stomach is tran- 
sected well above the lesion, and the distal end 
securely closed, being certain that the pylorus is 
sufficiently patent to permit secretions to pass 
through and not be retained in the distal closed 
end. The proximal stomach is then anastomosed 
to the jejunum after the Balfour-Hoffmeister 
method or the Billroth II procedure. The re- 
section is carried out at a later date after the 
patient has recovered from the preparatory op- 
eration, and some rehabilitation has occurred. 

Postoperatively, a nasal tube left in situ per- 
mits the stomach to drain by siphon method. 
No suction except by large syringe is applied. 
Gas tension is avoided. The patient is permit- 
ted to drink small amounts of water at intervals 
which spontaneously siphon out or is gently 
withdrawn by syringe. This in turn satisfies 
thirst, washes the stomach, removes decompos- 
ing blood clots and foul accumulations. I have 
found this procedure convenient, comfortable, 
and highly satisfactory to the patient. This 
procedure is discontinued after the third or fourth 
day, after which fluids are given as tolerated. 

Water balance is maintained by venoclysis and 
transfusions are given as indicated. A transfu- 
sion is given following surgery, and frequently 
thereafter, if necessary. 

Aspiration pneumonia is the most distressing 
and fatal postoperative complication. It is diffi- 
cult to prevent even with adequate stomach as- 
piration at the time of operation. Aspiration 
bronchitis results in bronchial occlusion and 
pneumonia. Bronchoscopy is essential early in 
bronchial irritation from aspiration. Adequate 
bronchial aspiration by bronchoscopy will pre- 
vent or relieve bronchial occlusion, remove ex- 
cess irritating exudate, and restore adequate 
bronchial aeration. 

Peritonitis is dependent in large part upon 
failure of adequate preoperative preparation of 
the infected stomach, upon contamination at 
operation, and insecure anastomosis. 


CONCLUSIONS 


(1) Total gastrectomy has demonstrated the 
feasibility of radical subtotal resection for high 
lying malignant lesions of the stomach. Posi- 
tion of the lesion or glandular invasion deter- 
mines the extent of resection. 

(2) Careful evaluation and investigation of 
early gastric symptoms is essential to early diag- 
nosis and successful resection. 


(3) Gastric ulcer cannot be considered benign 
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until proven by radiographic study over a suf- 
ficient period. 

(4) Primary ulcerative malignant lesions may 
simulate gastric ulcer and temporarily respond 
to treatment. 

(5) Careful fluoroscopic and radiographic 
studies are essential to early diagnosis. 

(6) The roentgen ray does not always deter- 
mine operability. 

(7) Exploration is advisable unless positive 
contraindications are present. Age is no barrier. 

(8) Type of operation depends upon personal 
preference of surgeon and local condition of le- 


sion. 
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DISCUSSION (Abstract) 


Dr. Robert L. Sanders, Memphis, Tenn ——A few min- 
utes ago in another section I discussed a paper dealing 
with “Minimal Resections of the Stomach.” Now I 
hold in my hand the other arm of the dilemma, and 
am talking about taking out most of the stomach. Both 
positions are correct. The difference is in the patho- 
logic conditions fur which the operations are done. If 
one is dealing with a bleeding duodenal ulcer or a 
gastric ulcer near the pylorus, a limited amount of the 
stomach may be resected. However, I think that at 
least two-fifths of the stomach should be removed in 
all such cases. In Memphis we see a large number of 
gastric ulcers situated high on the lesser curvature, and 
find it necessary to remove a large portion of the 
stomach. To restore the continuity of the gastro-in- 
testinal tract after such a resection, I prefer the poste- 
rior type of anastomosis, as advocated by Polya. 

When carcinoma is encountered, a large portion of 
the stomach must be sacrificed. Enlarged glands are 
frequently found along the lesser curvature, and the re- 
section should be made well above them. 

There seems to be less nutritional imbalance when 
even a small amount of the stomach is saved. 

I wish to refer to a case of high resection which we 
did six years ago. About seven-eighths of the stomach 
was removed. By eating often the patient has done 
well until recently, when a recurrence at the outlet 
was noted. Only a small per cent of our patients have 
lived five years or more following resection of the 
stomach for carcinoma at any location. 

Cancer of the stomach is a very unpromising disease. 
Unfortunately, the percentage of operable cases and 
the number of five-year cures do not increase much 
with added experience of the surgeon and added educa- 
tion of the public. 


Dr. Hunt (closing) —Dr. Sanders brought out that 
when an x-ray picture is taken several months after 
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the resection, these patients will apparently have a 
much larger amount of stomach than the surgeon thought 
he left at the time of operation. I have found many 
times, when I had left apparently a very small amount 
of stomach, that a later x-ray picture would demon- 
strate a considerable amount of stomach present. I 
think there must be a considerable amount of stretch- 
ing or dilatation of the remaining portion of the stom- 
ach after resection. I know these patients have the 
ability to eat fairly abundant meals, and they get along 
quite well even with two-thirds or three-fourths of their 
stomach removed. 





PRIMARY CARCINOMA OF THE 
JEJUNUM* 


By W. R. BrooxsHer, M.D. 
Fort Smith, Arkansas 


Primary carcinoma of the jejunum, in common 
with all carcinomas of the small intestine, is in- 
teresting not alone for its rarity, but for the dif- 
ficulty encountered in its early diagnosis as 
well as for its response to prompt surgical in- 
tervention. To the roentgenologist, the lesion 
is of additional interest in that roentgen study 
is an important aid to accurate diagnosis. 

Case has estimated the comparative incidence 
of malignancy in the large and small intestine 
to be 9734 per cent and 2% per cent, respec- 
tively. Various writers have placed the inci- 
dence of carcinoma of the small intestine as high 
as 3 per cent of all malignancies of the gastro- 
intestinal tract. An analysis of the literature 
indicates that this is an excessive figure. Schol- 
field, in 1920, found only 36 cases of small in- 
testinal carcinoma in a total of 140,000 necrop- 
sies. The recorded occurrence of primary car- 
cinoma of the jejunum shows it to be a rather 
rare lesion. In a series of 41,883 necropsies 
from the Vienna General Hospital, which in- 
cluded 343 cases of intestinal carcinoma, there 
was not one case of jejunal carcinoma? In 1927, 
Hulston! collected 70 cases of carcinoma of the 
ileum and jejunum in which operation had been 
performed: To these he added three. The 
Mayo Clinic has reported 21 proven cases to 
1929.3 In a 12-year period Medinger* found 12 
jejunal carcinomas in 1,456 necropsies and 41,- 
000 surgical specimens. Stein® reported 2 cases 
from 39,444 admissions. 





*Read in Section on Radiology, Southern Medical Asseciation, 
Thirty-Third Annual Meeting, Memphis, Tennessee, November 
21-24, 1939, 
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Various theories have been offered to explain 
the relative rarity of small intestinal carcinoma. 
Among these is the theory that less irritation 
exists in the small intestine because of the fluid 
nature of its contents. Another theory suggests 
that the alkalinity or special inhibitory action 
of the secretions may be a factor, while another 
calls attention to the absence of any fixed and 
abrupt angulations. The more solid content, 
the stasis, the presence of flexures. in the colon, 
where malignancy shows a preponderantly exces- 
sive ratio, serve to emphasize these suppositions. 
Thus far, however, as is the case with malig- 
nancy in general, the truth eludes us. 


While the symptoms may vary with the indi- 
vidual case, intermittent partial. obstruction is 
the basic symptom in all cases. Early symptoms 
of obstruction are not usually met: because of 
the fluid contents of the small intestine. Yet 
minor disturbances may have been present for 
months which serve to suggest a reversal of the 
intestinal gradient. The intestinal lumen may 
be temporarily obstructed for .a few hours, after 
which the patient may experience relief for days 
or weeks before another attack occurs. The 
first attack may be of short duration and fol- 
lowed by apparently complete recovery. Nausea 
and vomiting may be present from the first, but 
if not, they are certain to appear with subse- 
quent attacks, dependent upon the completeness 
of the obstruction and its proximity to the pylo- 
rus. Loss of weight is a constant finding. Con- 
stipation increases in degree. Food dyscrasia 
varies in its presence. There may be a history 
suggestive of duodenal ulcer or of gallbladder 
disease. Abdominal cramps, flatulence and bor- 
borygmus are present in almost all cases. Rankin 
has reported a rather severe secondary anemia, 
but other writers have not noted this sign, at 
least in the earlier cases. Tarry stools or bowel 
hemorrhage are uncommonly found, although oc- 
cult blood is frequently discovered. There are 
two general groups of cases. In the first there 
are mild, indefinite disturbances for a short pe- 
riod, followed by abrupt signs of an acute ab- 
dominal catastrophe, due either to obstruction 
or perforation. In the other, the larger group, 
the disease exhibits the signs and symptoms of a 
chronic, progressive intestinal obstruction with 
periods of relief from symptoms and it may ex- 
tend over a period of several years. 

The physical examination is primarily con- 
cerned with the upper abdomen and generally 
points to the existence of an acute high intes- 
tinal obstruction. Since the duration of the ob- 
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struction may be brief with remission of signs, 
emphasis must be placed upon interval findings 
which become more marked with the progress of 
the disease. Visible and reverse peristalsis are 
often observed of dramatic character in the case 
here reported. Distention may be variable, 
usually more constant in the later stages. A 
mass may or may not be palpable, but tender- 
ness and rigidity will usually be found over a 
localized area. Should the mass be tender and 
movable and other corroborative signs exist, the 
diagnosis is strongly to be considered. Special 
laboratory examinations offer no noteworthy as- 
sistance. 

Roentgen study is generally recognized as the 
best positive means of diagnosis, although it is 
not infallible. A careful gastro-intestinal series 
with special attention to the small intestine is 
of great aid in arriving at the presumptive diag- 
nosis. Increased attention to the problem of 
roentgen study of the small intestine warrants 
the belief that eventually a decided exactness 
will be acquired in this particular field. Mills 
has said: 

“Any organic process involving the small intestinal 
wall, either primarily or secondarily, will modify the 
x-ray shadow of the content of the part involved and 
thus render direct diagnostic evidence of its presence.” 

The roentgen study of the small intestine has 
been well presented by Morris and Cole and by 
Pendergrass and should receive greater attention 
by all roentgenologists if our specialty is to 
offer greater service. A review of the literature 
shows that the recognition of small intestinal 
malignancies by the roentgen ray has been in- 
frequent and that the diagnosis has usually 
been made at exploratory laparotomy. 

In these instances, intestinal obstruction, in- 
tussusception, acute abdomen and a suspected 
tumor mass are the common preoperative diag- 
noses. Diagnosis is supported by the following 
roentgenographic evidence: (1) dilatation of the 
stomach or small intestine with retention of the 
opaque meal; (2) a filling defect in the small 
intestine; (3) a point of narrowing of the iumen 
of the small intestine. The amount of gas, fluid 
and distention to be observed will depend upon 
the level of the obstruction and its degree. The 
Opaque meal is essential to diagnosis, but should 
be administered in quantity smaller than is rou- 
tine. Lesions which must be differentiated are 
ulcer, polyp, benign tumor, diverticulum, tumors 
and cysts of the head of the pancreas and retro- 
peritoneal masses. A sharp marginal contour 
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in the filling defect points toward intrinsic tu- 
mor. 


In the final evaluation the detailed history 
and a careful physical examination may give 
some clue and while supporting evidence may 
be noted, a positive diagnosis is to be made only 
by the roentgenologist or by the surgeon at 
laparotomy. Without the cardinal signs of 
small intestinal obstruction or filling defect, the 
roentgenologist cannot make the diagnosis. The 
diagnosis is particularly difficult in the case of 
those tumors which may grow out from the in- 
testine into the abdominal cavity, producing no 
symptoms of obstruction, but solely malaise, 
weight loss, anemia and other ill-defined symp- 
toms. Bands of adhesions, Meckel’s diverticula 
and inflammatory constriction or strictures are 
especially confusing. 

Two pathologic types are found, one develop- 
ing from a pre-existing polyp, while the other is 
the ring-like tumor commonly found in the colon 
which constricts the lumen. Ulceration is infre- 
quently observed. A well-differentiated adeno- 
carcinoma is the common histologic structure. 
Metastasis occurs early, affecting the mesenteric 
lymph nodes, peritoneum, liver, lung, and long 
bones. 


Treatment is surgical, either by radical resec- 
tion, palliative anastomosis or enterostomy. In 
the absence of earlier diagnosis, the mortality 
rate has been quite high, ranging from 30 to 100 
per cent in the literature. 


The following case is reported through the 
courtesy of Dr. M. E. Foster. 


Mrs. W. L. K., aged 56 years, gave a history of not 
feeling well for the preceding nine months. Eight 
months previously she had vomited a great deal, some- 
times three or four times a day. This attack lasted 
about three weeks, following which she improved and 
did not vomit again until four months before. There 
had been no regularity to the vomiting, nor relation to 
food intake, except that she did ‘vomit usually 
just before bedtime. Three months previously she be- 
gan to lose weight. The vomiting had continued to 
date, not increasing in severity. The vomitus never 
contained food and as a result consisted of yellowish 
watery fluid in large quantities. About three months 
previous to examination she noticed that a large mass 
would appear just below the umbilicus, stay a few 
minutes, and then disappear. When the mass had ap- 
peared for a number of times in succession, vomiting 
usually followed. There had been no constipation until 
this present trouble, but constipation now was in- 
creasing steadily. There were no other symptoms. The 
past, family and marital history were irrelevant. 

Physical examination revealed oral sepsis, but other- 
wise negative findings except in the abdomen. This 
was slightly distended and at infrequent intervals a 
large firm mass about six inches long appeared just 
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below the umbilicus, extending across the mid-abdomen. 
This mass was quite hard, but not tender. It re- 
mained for 30 to 45 seconds, exhibiting peristaltic move- 
ments, forward and reverse, and then entirely disap- 
peared. To the right there seemed to be a fulness in 
the abdomen, but no definite mass. There were no 
tender areas in the abdomen nor was there definite 
rigidity. Roentgen study by the opaque gastro-intes- 
tinal meal showed the stomach to be normal in posi- 
tion, size and contour, freely movable, without filling 
defect and with an immediate initial clearance. The du- 
odenum was visualized with a diminutive cap, ellipti- 
cal in shape, apparently from extrinsic pressure. With 
the patient supine, the cap assumed a normal appear- 
ance. Reverse peristalsis was noted in the second and 
third portions of the duodenum with apparent stasis. 
At the four-hour interval there was slight gastric resi- 
due. A dilated loop of jejunum was observed in the 
left lower quadrant, containing fluid which diluted the 
opaque mixture. Reverse peristalsis was noted in this 
loop. There was apparent obstruction at a point about 
10 inches from the duodenum. Distally, there was a 
small bowel filling defect. Some of the opaque mixture 
had passed into the ascending colon. Twenty-four 
hours later there was dilatation and distention of the 
jejunal loop with a larger accumulation of the opaque 
meal at the obstructive site. The ileum was filled in a 
scattered manner. There was a definite, partial ob- 
struction of the distal jejunum. In our opinion this 
was due to carcinoma of this segment. 

Operation was performed under gas and ether, and a 
large tumor was located in the jejunum approximately 
10 inches beyond the ligament. This incompletely 
filled the intestinal lumen, producing partial obstruc- 
tion. The proximal jejunum and duodenum were mark- 
edly distended. Approximately four inches of the jeju- 
num on each side of the tumor mass were resected and 
an end-to-end anastomosis was performed. No metas- 
tases were noted. The immediate postoperative course 
was excellent, but on the ninth postoperative day the 
patient developed excruciating pain in the upper abdo- 
men and, on a diagnosis of mesenteric thrombosis, the 
abdomen was reopened. A large mesenteric thrombus 
was found with some intestinal necrosis, for which re- 
section and jejunostomy was performed. Six hours 
later the patient died. 


The pathologic report was: The section shows a 
rather marked proliferation of glandular structures with 
penetration of the muscularis at one point. Recurrence 
is thought to be unlikely, as the entire tumor mass has 
been removed, Diagnosis: Adenocarcinoma of the jeju- 
hum. 


SUMMARY 


(1) A case of primary carcinoma of the jeju- 
num with characteristic signs and symptoms, 
roentgenologically diagnosed and operatively con- 
firmed, is presented. 
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DISCUSSION (Abstract) 


Dr. Edwin C. Ernst, St. Louis, Mo—This paper is 
valuable in that it focuses attention upon the many 
possibilities of the general routine gastro-intestinal ex- 
amination. Perhaps nothing irks us more than to ex- 
amine a patient who has valid signs and symptoms of 
digestive disturbances and yet whose routine roentgen- 
ologic gastro-intestinal studies appear to be negative 
for ulcer or tumor. 

I have had personal experience with only two cases 
of jejunal malignancy; in the one I made a correct diag- 
nosis and in the other I failed. In fact, I was not even 
suspicious of jejunal cancer in the latter case. 

It is refreshing that we occasionally review many 
other possibilities, not alone cancerous lesions of the 
small intestines, but the less frequently observed condi- 
tions of the small bowel, which must be differentiated 
from those involving the stomach and duodenal cap, 
You are all acquainted with the possibilities of upper 
abdominal lesions which must be differentiated as a 
minor group of the routine cases. 

In the pioneer days of roentgenology, I had the good 
fortune of working with Dr. Lewis Gregory Cole and 
learned a great deal about the duodenum. The meticu- 
lous detail of examination demanded by him has re- 
mained not unlike an inspiration with me throughout 
all of these years in the accurate attempt at diagnosis 
of the duodenum from the standpoint of ulcer and other 
lesions. 

In later years, the diagnostic small bowel possibilities 
were brought to my attentien by the indefatigable Dr. 
Mills, who has done as much or more, perhaps, than 
any other scientist in the determination of the relation 
of small bowel dysfunction to roentgen abnormality. 
His method of examination appeared almost like a ritual. 
Frequently we all overlook the fine points of differen- 
tiation by limiting our examinations to standardized 
routine methods. 


What constitutes the normal? This fact has not been 
settled today in relation to the study of small bowel 
problems. We have found that the opaque mixture or 
type of barium may change the normal pattern, not 
the distribution but the outline assumed by the small 
bowel. In certain questionable diagnostic problems, we 
frequently must rely somewhat on the fluoroscopic as 
well as the radiographic studies in relation to these pat- 
terns. In so doing we employ different methods of 
approach or study. The mixture of the opaque meal, 
however, must also be given equal consideration. 


I have particularly noticed that a semi-colloidal type 
of barium, a very finely mixed opaque powder, gives 
a somewhat different fluffy small bowel pattern as 
compared to the ordinary barium outlines. In other 
words, we should be a little cautious if serial films are 
compared. The shape and form of the small bowel 
pattern may in part be due to the opaque medium em- 
ployed. I merely bring this to your attention because 
it is very important to use routinely but one type of 
mixture for the comparison of small intestinal patterns, 
particularly with reference to the jejunum. 

In the examination of the jejunum the essayist did not 
discuss intubation methods. I have made some rather 
feeble attempts in this direction with the help of some 
of my colleagues. It is quite a laborious procedure, 


but there are possibilities in properly selected cases. 
In addition, we have found this procedure rather com- 
plicated. It takes an unusually long time to make 
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satisfactory analyses of any changes or significant abnor- 
mal small bowel variations. 

After all, the clinical picture is important. This has 
been emphasized by the essayist; for example, the par- 
tial or beginning obstruction cases should be diagnosed 
early. Of course, when you have filling defects, the 
condition is probably hopeless. 


I am particularly interested in the signs of jejunal 
changes. If we make only ordinary gastro-intestinal 
examinations, we shall overlook the possibilities of 
early sma!l bowel differential diagnosis. It is necessary 
to have the cooperation of the clinician or to employ a 
certain amount of our own clinical horse sense, or rely 
on the old standby “hunch” as to the broader clinical 
possibilities in a given case. There are certain technical 
problems for examination which cannot be overem- 
phasized. Most important, however, is that spot films 
should be made in the upright position in addition to 
the usual routine recumbent and oblique positions. 


Dr. J. C. Dickinson, Tampa, Fla—One of the striking 
trends in recent roentgenologic study, and in my mind 
one of paramount importance, is that toward more 
careful and accurate diagnosis of lesions involving the 
small intestine. Until a comparatively few years ago 
that strip of gut between the duodenal cap and the 
ileocecal valve was a land of mystery, a terrain in 
which the diagnosis was made far too often by the knife 
of the surgeon rather than by the study of the roentgen- 
ologist. It is perfectly true, as Dr. Brooksher says, that 
our batting average in lesions of the small intestine 
is embarrassingly low, but is this not due to the fact 
that we have not been routinely looking for them? Is 
there any reason to believe that, assuming that proper 
attention and care are directed to the examination, our 
diagnostic acumen will be less sharp in lesions of the 
jejunum than in those of the duodenum or even the 
esophagus? 


Dr. Brooksher has stressed the rarity of carcinoma 
of the jejunum. While he is right, I feel that his 
emphasis is misplaced. The important point brought out 
by these data is not that the lesion is rare, but that it 
does occur. By stressing the fact that carcinoma of 
the jejunum is rare its importance is belittled; by 
stressing the point that it does occur its importance is 
emphasized and one may cultivate an awareness of this 
possibility in every gastro-intestinal examination. 


In his discussion of the symptomatology of this lesion 
Dr. Brooksher has, in my mind, laid too much emphasis 
upon the part played by intestinal obstruction. This 
complication is the one which rivets the attention of 
the surgeon or the roentgenologist upon the small gut, 
but it is our job to find the lesion before obstruction 
has been produced. Every case with vague gastric 
symptoms, in which no cause can be found in the stom- 
ach or cap, certainly warrants a meticulous study of the 
small intestine. As in all other forms of carcinoma, an 
early diagnosis must be our aim rather than a diagnosis 
after the mischief has been done. 


Dr. J, Shelton Horsley, Richmond, Va-—About eight 
months ago I saw a patient who had a tumor which 
corresponded rather closely to the case reported by Dr. 
Brooksher. A man, about 50 years of age, in the cancer 
age, had been losing weight. He had attacks of vomit- 
ing which could not be definitely explained. As soon 
as we saw the x-ray plate, it was perfectly obvious the 
man had almost complete obstruction about three or 
four inches below the origin of the jejunum. I operated 
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upon him and removed the segment of bowel and 
made an end-to-end anastomosis. There was a short 
stump and the operation was difiicult. He made quite 
a satisfactory recovery and when last heard from, about 
a month ago, was in perfectly good condition. 


Before that, about six or eight years ago, I had a 
patient with a tumor of the upper small intestine that 
had never been diagnosed histologically. I have had a 
lot of fun sending the slides around to various patholo- 
gists. The patient had been operated upon for chole- 
cystitis two or three months before. While the gall- 
bladder showed some disease it was not marked. After 
a month or two she began having more symptoms and 
finally vomited and developed almost an acute ob- 
struction. I operated upon her and found a tumor in 
the upper jejunum, a fungus-like mass. Dr. MacFar- 
land, of Philadelphia, said it was a lymphoblastoma. 
Dr. Broders said it was a type of granuloma, and there 
were various other diagnoses. It is quite an interesting 
tumor. The patient recovered, however, and has not 
had a recurrence. 


Careful examination, both clinically and roentgeno- 
logically, will enable us to pick up some of these 
symptoms that otherwise would have been rather ob- 
scure. A very interesting tumor of the small bowel, 
carcinoid, is much more common than is usually sup- 
posed. If a careful necropsy is held in almost any 
patient who dies over the age of 40 at least in a con- 
siderable number of cases, if you examine the intestine 
carefully, you will sometimes find little pinhead lesions, 
especially in the ileum. They do not go up so far as 
the jejunum as a rule, and they show histologically 
the typical appearance of carcinoma. They are usually 
benign; occasionally they are malignant, though they 
very rarely metastasize. The interesting thing, how- 
ever, is that histologically no pathologist can tell the 
difference between the benign type of carcinoid which 
exists, apparently, without any detriment to health, 
and the malignant type that occasionally metastasizes. 
Undoubtedly the roentgenologist can help the clinician 
enormously in this work. 

Vomiting that is unexplained or pain in the upper 
abdomen as a good, old-fashioned bellyache, where we 
cannot find the actual cause, ought to be investigated 
most carefully for the possibility of a tumor, which 
may be a malignant tumor in the small intestine. 


Dr. Vincent W. Archer, Charlottesville, Va.—I have 
recently become particularly interested in the history in 
lesions of the upper small bowel. We have been able 
to pick up a couple of para duodenal hernias prior to 
operation. Almost invariably, in partial obstruction in 
the upper small bowel, the history is a little bit differ- 
ent, discomfort and pain coming on about an hour or 
two hours after eating. It differs in that way from 
pain of carcinoma or pain from ulcer. It is betwixt 
and between. 


Whenever we elicit that history in talking to a pa- 
tient in the fluoroscopic room, if nothing has been 
demonstrated in the stomach or duodenum, we make it 
a routine just to let them sit outside for a little while. 
We go ahead with another patient, then bring them back 
in, and by that time the first few feet of jejunum are 
filled. In this way we have been able to pick up some 
very interesting features in the small intestine pattern. 


Dr. Brooksher (closing) —This individual was a 
Christian Scientist and for nine months did well under 
Christian Science methods, but finally had to give up. 








POLYPS OF THE COLON AND RECTUM* 


By T. Netti Barnett, M.D. 
Richmond, Virginia 


Adenomatous or polypoid growth of the gas- 
tro-intestinal tract is a comparatively rare dis- 
ease, but its tendency to undergo malignant 
transformation is considerably out of proportion 
to its rarity. Especially is this true of polyps 
found in the colon, sigmoid, and rectum. 

The polyp is a new growth, adenomatous in 
character, arising from the normal intestinal 
mucosa and consisting of epithelium and connec- 
tive tissue elements of the organ from which it 
arises. The etiology of the polyp, as in the case 
of any new growth, is obscure and poorly un- 
derstood. 


These growths vary widely in their character- 
istics; they may be single or multiple, tending 
at times to form upon the site of previous in- 
flammatory lesions of the colon. Hence, a con- 
fusing classification has arisen, based upon the 
gross appearance of the lesion, its etiology, or 
other considerations. 

A logical and useful classification of colonic 
and rectal polypi, based on their clinical mani- 
festations, is suggested by Erdman and Morris:! 
(1) the adult or acquired type, manifested by 
the papilloma or adenoma, and (2) the adoles- 
cent or congenital disseminated type, manifested 
by polyposis. The former or acquired type com- 
prises the single or multiple polyps of the colon 
that usually develop around or after the third 
decade of life. Of this type, a proportionately 
large number are potentially malignant, but not 
all, as will be shown under a histologic classifi- 
cation. The latter or congenital type comprises 
the diffuse polyposis that is undoubtedly heredi- 
tary and is rare as compared with the acquired 
type. Dukes* states that the disease is trans- 
mitted by both males and females, that both 
sexes suffer from the disease, and that heredity 
can be traced through several generations. 

A classification on the basis of the histologic 
structure of the polypoid growth is also helpful 
in arriving at the most suitable method of treat- 
ment of the lesion. 

FitzGibbon and Rankin,* in working out this classifi- 
cation, report that polyps fall into three major groups. 





*Read in Section on Gastroenterolegy, Southern Medical Asso- 
ciation, Thirty-Third Annual Meeting, Memphis, Tennessee, No- 
vember 21-24, 1939. 

*From the Department of Gastroenterology, Out-Patient De- 
partment, Medical College of Virginia. 


242 SOUTHERN MEDICAL JOURNAL 


March 1940 


Those in Group 1 vary in size from three millimeters 
to two centimeters. The structure of the epithelium 
and connective tissue shows no departure from the 
normal, and the polyps are invariably pedunculated. Due 
to its exposed position in the lumen of the gut, and the 
resulting chemical and physical trauma, the polyp fre- 
quently shows evidence of inflammatory changes. It 
is destined to a long benign span, there being no evi- 
dence that it ever becomes malignant. 

In Group 2, the polyp is much larger, being four to 
six centimeters in size. The pedicle may be as long 
as six centimeters, or short and covered over by a 
cauliflower-like growth, with the appearance of the 
sessile tumor. The epithelium and connective tissue 
of the growth show a definite departure from the nor- 
mal structure of the intestinal mucosa in some localized 
areas, but in other areas have a more or less normal 
structure. It is into this group that most of the polyps 
of the large intestine fall. Doubtless they are always 
benign at their incipiency, but they are prone to early 
malignant transformation and are potentially cancerous. 

In Group 3, the polyp does not show the tendency to 
be as frankly pedunculated as in Groups 1 and 2. Its 
size is usually six to nine millimeters. 

“This uniformly restricted size of the growth can be 
interpreted in but one way. The elementary epithe- 
lium proliferates so rapidly that the nodule approaches 
cancerous change before the tumor has become large 
enough to be played on by the forces of peristaltic ac- 
tion or before the more temperate connective tissues 
have a chance to respond to such demands for growth. 
* * * ‘Tt is this lag in the connective tissue stroma 
that gives to polyps of Group 3 their characteristic ap- 
pearance of rank confusion in the epithelial overgrowths. 
Cellular activity at the points where the tubules open 
on tiie surface must result in a disorganized nodule if 
there is no connective tissue to support an orderly 
papillary projection.”% 

Therefore it will be seen that the polyps of 
Group 1 are practically always benign; those of 
Group 2 eventually become malignant; and those 
of Group 3 are potentially cancerous early in 
their development. 

A knowledge of the gross appearance and his- 
tologic structure of the acquired or adult type 
of polyp is of inestimable value to the clinician 
in both prognosis and treatment. The specimen 
obtained at biopsy does not always give reliable 
information, as it may be taken from a benign 
part of the tumor, the malignant portion being 
missed entirely. FitzGibbon and Rankin indi- 
cate that it is necessary to section the entire 
polyp, as the malignancy may involve a very 
small area at the time it is first observed. In 
view of the uncertainty as to biopsy material, 
and the possible chance of inciting the growth 
to greater activity or of encouraging metastasis, 
it would seem undesirable to resort to biopsy. 
This applies especially to those lesions that are 
accessible through the sigmoidoscope. It is in 
this area, from the rectum to the sigmoid, that 
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a fairly large percentage of polyps are located. 
The accessibility enables the clinician to remove 
the growth by fulguration of the pedicle and to 
recover the polyp for microscopic examination. 
If the lesion is small or sessile in type, it may be 
destroyed en masse by fulguration, high fre- 
quency current, or bipolar diathermy. This 
method of destruction of the growth leaves a soft, 
flexible scar without the usual contractures that 
result from the use of the actual cautery. The 
lymphatics are effectually sealed and the possi- 
bility of metastasis is much less. The logic of 
this procedure is apparent, since malignant trans- 
formation invariably begins at the periphery of 
the polyp, and later extends to the base to in- 
volve the submucosa, and finally metastasizes by 
way of the lymphatics to surrounding or distant 
organs. 

It is imperative that the physician train his 
eye, clinical sense, and judgment to the degree 
that he may see and evaluate the proctoscopic 
picture to determine the most effective method 
of removal, whether it be by fulguration or by 
a radical resection. The removal of every polyp 
should be an unchanging rule. 

It is not essential that polyps be present for 
the patient to have cancer of the colon or rec- 
tum, but the development of cancer in the pres- 
ence of polyps is frequent. The actual occur- 
rence of malignant transformation of polypoid 
growths is variously estimated at from 22.7 
(Klemperer*) to 60 per cent (Wechselmann®) 
in surgical and biopsy material; whereas, in 
routine autopsy material, Klemperer* shows a 
much lower incidence of 6 per cent. Invariably 
the polyp begins as a benign growth and remains 
benign for an indeterminate period. This devel- 
opmental or quiescent period offers an unusual 
opportunity for the eradication of the lesion be- 
fore malignant transformation takes place. Early 
diagnosis and removal of all polyps of the colon 
and rectum offer a means of reducing in large 
measure the incidence, morbidity and mortality 
of cancer of these organs. 

The symptoms of polypoid disease of the colen 
and rectum vary from none in the early stages 
to profound diarrhea or intestinal obstruction 
in the late stage. Diarrhea is always mentioned 
as the predominating symptom. Unfortunately, 
it is often a late symptom. Since function and 
structure of an organ determine the symptoms 
produced by disease of it, the symptoms from 
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disease of the right half of the colon are different 
from those of the left half. The right half, 
from the cecum to the midtransverse colon, is an 
organ of absorption. Unfortunately early symp- 
toms in this portion of the colon are lacking, and 
even when the disease is well advanced they are 
inconsequential or indefinite. Probably the ear- 
liest is that usually described by the patient 
as “intestinal indigestion” or dyspepsia and gur- 
gling, indicating that there has been some inter- 
ference with the process of absorption. An 
x-ray examination by means of the barium enema 
often changes an operative procedure in this area 
from one of questionable value to one that is 
eventually life-saving in character. 

The function and structure of the left half, 
from the midtransverse colon to the rectum, is 
storage. Any factor that tends to interfere with 
this function results in symptoms, the earliest 
and most prominent being frequent bowel move- 
ments and the passing of blood, which is usually 
bright red. The stools vary from formed to wa- 
tery in consistence and may number three, one 
after each meal, or more. These early symp- 
toms are frequently diagnosed bleeding piles, but 
the bleeding continues after hemorrhoidectomy or 
injection of the piles. Every case of diarrhea 
of more than five days’ duration should have 
the benefit of a proctoscopic and sigmoidoscopic 
examination. A sigmoidoscope, used properly 
and promptly, often saves later embarrassment. 

The only way by which a definite diagnosis 
can be made is by the double contrast barium 
enema and subsequent air injection, and the skill- 
ful use of the sigmoidoscope. In doing a sig- 
moidoscopic examination, it is most important 
to visualize both the superior and inferior sur- 
face of Housten’s valves. Often a small ade- 
noma is situated on the superior surface of one 
of these valves and easily escapes detection. It 
is significant that where the sigmoidoscopic ex- 
aminatien is ef most value, from the anus to the 
rectosigmoid juncture, the xray is of practically 
no value. Above the rectosigmoid juncture, the 
x-ray is the only method by which a diagnosis 
can be made. 


We make elaborate studies of the chemistry 
of the blood and urine to determine the presence 
of nephritis or diabetes; exhaustive physical, 
electrocardiographic and roentgenologic exami- 
nations to detect pulmonary or cardiac disease; 
and yet all too frequently neglect to do a rectal 
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and sigmoidoscopic examination on the patient 
with a potentially fatal lesion of the bowel. If 
all routine examinations of patients presenting 
themselves for digestive disturbances included 
proctoscopic, sigmoidoscopic and x-ray examina- 
tions of the gastro-intestinal tract, much would 
be accomplished in the prevention of cancer. 


Treatment of polyps by fulguration or bipolar 
diathermy, where the lesion is accessible, cannot 
be too strongly urged. The scar tissue that re- 
sults is flexible and does not distort or alter the 
bowel function. The possibility of metastasis 
is minimized and often the polyp can be recov- 
ered for microscopic study without the risk of 
biopsy. When the lesion is located at a higher 
level in the bowel, the surgical procedure best 
suited to its situation should be resorted to 
promptly, even if it be so radical as colectomy. 


Following are illustrative case reports: 


Case 1—A white man, aged 51 years, a salesman, 
presented himself for examination April 4, 1939. His chief 
complaint was aching pain through the mid-abdomen, 
which had been present for three months. It was fre- 
quently cramping in character, especially after meals, 
and awakened him during the night. His bowels moved 
every two hours. The stools were of normal color, 
formed and the size of a pencil. There was no nausea or 
vomiting. He had had dyspepsia in the form of gas 
and borborygmus for the previous six to eight months. 
His blood Wassermann was negative, red blood cells 
were 4,840,000, hemoglobin was 94 per cent, and leuko- 
cytes were 11,000. The blood sugar, urea and calcium 
were normal. Gastric analysis by the fractional alcohol 
meal method showed a free hydrochloric acid, ranging 
from 26 to 74 degrees, and a total acidity of from 32 
to 86 degrees. The general physical examination was 
negative. The patient was obese and had lost 45 
pounds in four months. No areas of tenderness or 
masses could be detected on abdominal palpation. Rec- 
tal examination was negative; the sigmoidoscope could 
be passed only eight inches because of obstruction, but 
the mucosa appeared normal. 

X-ray examination made in October, 1938, revealed 
a polyposis of the ileum, colon and sigmoid, but no 
obstruction. Another x-ray six months later revealed 
polyposis of the colon and an obstructive lesion in the 
sigmoid, which was not present at the previous exam- 
ination. The operative record showed polyposis of the 
colon, with malignant transformation and obstruction, 
involving the entire sigmoid and descending colon, with 
metastasis to the omentum and liver. 

This man’s condition was diagnosed benign polyposis 
of the colon and sigmoid in October, 1938. In April, 
1939, he had an obstructing cancer of the sigmoid with 
extensive metastasis. Ten months after a benign polyp- 
osis was diagnosed, he was dead of cancer. 


Case 2—A white, single man, aged 54, a janitor, was 
seen with a chief complaint of diarrhea for three years 
and cramping abdominal pains. This had gradually be- 
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come worse and he was having fourteen watery move- 
ments daily. He had lost about 6 pounds in the previous 
three years. General physical examination was nega- 
tive except for a mitral insufficiency and an enlarged 
liver extending six fingers below the right costal margin. 
Rectal examination was negative; sigmoidoscopic ex- 
amination revealed a normal mucosa, but the instru- 
ment could not be passed its full length due to an ob- 
struction. The red blood count was 3,500,000, hemo- 
globin 58 per cent, and the blood Wassermann was 
negative. Gastric analysis, blood chemical and urine 
examinations were negative. No ova or parasites could 
be found in the stools. 

X-ray examination revealed multiple polyposis from 
the cecum to the sigmoid. The ascending colon showed 
the greatest degree of involvement. So much of the 
barium was displaced in this area that the presence of 
malignancy was suspected. The liver was much en- 
larged. The patient died three weeks from the time he 
was first seen of metastatic cancer of the liver, which 
was secondary to malignant transformation of polyps 
of the colon. These polyps, of course, had first been 
benign. 


Case 3—A white man, married, aged 62, a farmer, 
complained chiefly of diarrhea, five to eight stools daily, 
with blood, pus, and mucus in the movements, of three 
years’ duration. Loss of weight was considerable, but 
could not be determined accurately. The general physi- 
cal and laboratory examinations, including Wassermann, 
were negative. 


An x-ray examination revealed an irritable, spastic 
colon; no polyps were detected. Rectal examination was 
negative. Sigmoidoscopic examination showed the first 
three inches of the bowel above the anus to be nor- 
mal. The next seven inches of the rectum were studded 


with numerous pedunculated polyps and small ade- ° 


nomata. All were removed or destroyed by the bipolar 
diathermy current. Several polyps were recovered for 
section and found to be benign papillomas. It has 
been necessary to remove additional polyps and ade- 
nomas at intervals of every two to five years. He has 
lived a useful and comfortable life for the past fifteen 
years. Had these polyps not been removed, they might 
have undergone malignant transformation; yet they 
could belong to Group 1 of the histologic classification 
that rarely become malignant. 


Case 4—A white woman, married, 54 years old, a 
housewife, complained chiefly of diarrhea with six to 


ten soft or formed movements daily, and at times con- 


siderable blood. She had lost 28 pounds in three years. 
She had been operated upon for hemorrhoids three and 
one-half years before for the same symptoms without 
relief. The general physical and laboratory findings, 
including Wassermann, were negative, except for achylia 
gastrica. No ova or parasites could be found in the 
stools. An x-ray examination revealed a marked redun- 
dancy of the left side of the large bowel. The colon 
was spastic and irritable. The slight narrowing at the rec- 
tosigmoid junction was considered probably of no present 
clinical significance, but might be the result of previous 
polyps in this region. No polyps were fuund. Rectal 
examination was negative. Sigmoidoscopic examination 
showed numerous pedunculated polyps and adenoma- 
tous growths involving the rectum at the level of four 
to eight inches above the anus. All were removed or 
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destroyed by the bipolar diathermy current. Several 
were recovered for section and showed Grade 1 adeno- 
carcinoma in an adenoma. It was necessary to destroy 
additional adenomas at varying intervals, but the mucosa 
appears normal now and the sigmoidoscope can be 
passed well beyond the formerly diseased area, all of 
which appears normal. It is of interest to note that 
the patient’s mother died with the same symptoms. 
She has gone nearly four years since a definite diagnosis 
of malignancy was made and approximately eight years 
since the onset of symptoms. There is no evidence of 
metastasis at this time. 


CONCLUSIONS 


(1) Polypoid disease of the colon and rectum 
produces few early symptoms and is always be- 
nign in the beginning. This should serve as a 
stimulus to detect and eradicate the lesion early. 


(2) The only way that a diagnosis can be 
made is by the intelligent use of the roentgen 
ray, proctoscope and sigmoidoscope. 


(3) Adequate removal of the benign polyp of 
today will prevent the cancer of tomorrow. 
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DISCUSSION (Abstract) 


Dr. A. L. Levin, New Orleans, La—The subject pre- 
sented by the essayist is of great clinical significance. 
The failure on our part to recognize early an existing 
colonic polyposis leads to a very grave prognosis. Cof- 
fey makes the statement that there is probably no be- 
nign process in which there is a higher incidence of 
malignancy than in colonic polyposis. 

Struthers, in a report from the Mayo Clinic of twenty 
cases, concludes his remarks with a pessimistic view, 
thus: “Multiple polyposis of the gastro-intestinal tract 
is a serious disease from the standpoints of morbidity 
and mortality. The cause of intestinal polyposis is not 
known, although chronic ulcerative colitis appears to 
be a prominent factor. There is no specific medical 
treatment and early operation undoubtedly offers the 
best results in all cases.” 

Erdmann and Morris, in an article on the subject, 
offer but slight hope in the way of cure. The two 
practical problems to be considered when we are con- 
fronted with these cases are: 


(a) The advantage of an early diagnosis; and 
(b) The danger of malignancy. 
I presented this subject in detail and reported five 
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cases in August, 1927. It was published in the New 
Orleans Medical and Surgical Journal. Since that time 
a number of cases have come under my observation, 
but unfortunately, they always came too late. I sub- 
scribe heartily and most earnestly to the plea of the 
essayist to make an early diagnosis and to apply the 
proper treatment. 

In this connection, I wish to relate an interesting 
incident. About two years ago a young man from New 
York City came to my office for treatment of dysen- 
tery of about ten months’ duration. He said that phy- 
sicians in New York studied his case and obtained by 
culture the Bargen Streptodiplococcus. Treatment for 
this infection brought relief. Lately there was recur- 
rence of dysentery. Proctoscopic examination revealed 
an oval rectal ulcer along the edges of which there was 
a polyp. A biopsy specimen was obtained and the 
pathologist reported that the classification of the tis- 
sue specimen was adenomatous carcinoma. The diag- 
nosis was confirmed shortly afterwards by Dr. Burrill 
B. Crohn, who referred him to Dr. Berg, of Mount 
Sinai Hospital. Resection was done and the patient 
fully recovered. This, in my experience, was the ear- 
liest case properly diagnosed and treated. 

Appearing before this Section in 1939, I wish to reit- 
erate my conclusions and convictions of 1927, thus: 
bear in mind that a chronic ulcerative colitis is a poten- 
tial colonic polyposis and the latter is a potential. ma- 
lignancy. Proctoscopic examination is essential and 
x-ray visualization of the colon is a most vital step. 
An early ileostomy and resection will often give good 
results. Yield the ground to the surgeon early. Do 
not wait until the patient is in a moribund condition. 
Delay spells disaster. 


Dr. John L. Jelks, Memphis, Tenn.—The presence of 
polypi in the rectum and colon is always a serious 
matter and they should be attended to as early as a 
diagnosis may be made, even in childhood, as in the 
lymphoid type children, especially those that are aller- 
gic, the tumors must be removed and indicated sys- 
temic treatment instituted. 

In middle and later periods of life these tumors, espe- 
cially the sessile adenomata, are so prone to become 
malignant that it ill behooves any physician or surgeon 
to play with time. 

I agree that taking biopsies of these tumors is play 
and that it is better to treat all of them as either al- 
ready malignant or potentially so. Remove and cau- 
terize the bases of these, however small and insignifi- 
cant they appear, and when these tumors are as nu- 
merous as I have seen them throughout the colon, proper 
and prompt surgical interference is the more impera- 
tive, for one or more will surely become malignant. 

In cases of this character, as many of the tumors as 
may be should be removed from the rectum, and from 
the first part of the sigmoid, and the bases treated as 
indicated; then a short circuit of the ileum into the 
sigmoid, and finally a colectomy may be indicated; or, 
when the tumors are in the left half of the colon, a 
colostomy may be done. I have noted in such cases 
that the tumors below the colostomy gradually disap- 
pear. 

I can only emphasize the essayist’s plea for early 
diagnosis and early surgical interference. 
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ANEMIA OF THE NEWBORN* 


By Hucu L. Dwyer, M.D. 
and 


Frank C. Nerr, M.D. 
Kansas City, Missouri 


In the twenty years that have passed since 
Ecklin’s description of anemia of the newborn, 
approximately seventy cases! have been reported. 
In 1932, Arthur Abt? reviewed the recorded cases, 
rejecting those in which infection, asphyxia of 
cerebral hemorrhage was present, and found 
fourteen authentic cases. It is within the past 
seven years, therefore, that great interest has 
been manifested. 


The early reports did not particularly stress 
the presence of large numbers of immature red 
blood cells in the peripheral circulation, it being 
noted by Abt that they were moderately in- 
creased in the cases he reviewed. Shortly there- 
after, Diamond® and his associates linked the 
condition with universal edema of the fetus and 
icterus gravis neonatorum. The familial inci- 
dence and the clinical and hematologic similarity, 
they believed, were sufficient to explain these 
three disorders on the basis of a single under- 
lying pathologic process, erythroblastosis fetalis, 
the distinction being dependent upon the severity 
and duration of the disease process. The fa- 
milial association is probably the best evidence 
that they are of one and the same disease proc- 
ess. In Ecklin’s case of anemia, the first to be 
described, icterus was present, and a sister died 
of icterus gravis. Since then, anemia of the 
newborn and icterus gravis have been observed 
in successive offspring of the same mother sev- 
eral times, and the familial incidence of fetal 
hydrops and icterus gravis has been well estab- 
lished. Pasachoff and Wilson,* in 1931, re- 
ported a case of congenital anemia which was 
followed by two pregnancies which resulted in 
stillborn infants with universal edema. There 
was no abnormal erythroblastic activity in any 
of these infants, a circumstance that makes this 
report unique in the literature on this subject. 

There has been much speculation concerning 
the cause of the disease, whether the erythro- 
blastosis is an expression of a fundamental 
metabolic disturbance in the development of 
the condition or a secondary response to 





*Read in Section on Pediatrics, Southern Medical Association, 
Thirty-Third Annual Meeting, Memphis, Tennessee, November 
21-24, 1939. 
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the need for more blood. Diamond, Black- 
fan and Baty adhere to the former hypoth- 
esis, while the English school incline to the view 
that hemolysis is primary. 

Hampson® suggested that the infant’s serum 
lacked an antihemolytic factor that was present 
in the maternal serum and reported successful 
results from the use of maternal serum intra- 
venously. The majority of observers report ex- 
cellent results from whole blood transfusion and 
find it neither necessary nor desirable to use se- 
rum alone. 


ERYTHROBLASTIC-HEMOLYTIC ANEMIA OF THE 
NEWBORN 


Considered as a sequence in the overgrowth of 
immature red blood cells, the term “‘anemia of the 
newborn” is reserved for those cases in which a 
severe grade of anemia appears in patients with 
icterus gravis who survive the first few weeks, 
or in whom anemia is the predominant symp- 
tom in the first days of life. The anemia re- 
sults from a rapid hemolysis of red cells accom- 
panied by icterus, erythroblastemia, increased 
macrocytes, reticulocytes and a color index of 
1.0 or above. There is often leukocytosis with 
many immature forms, thrombocytopenia with 
increased bleeding time and petechial hemor- 
rhages. The icterus is not the result of the hemo- 
lysis alone, as it is not related to the rapidity 
in the fall of red cells. Bile “thrombi” plugging 
the capillaries of the liver give an obstructive 
type of icterus with a prompt direct or biphasic 
van den Bergh reaction. 


NON-ERYTHROBLASTIC ANEMIA OF THE 
NEWBORN 


There are several reports® of anemia occurring 
in the newborn period, among which are patients 
described by Diamond® and his associates, in 
which careful blood studies show erythroblasts 
absent, or present in small numbers, and at nec- 
ropsy no abnormal erythroblastic activity in the 
viscera. These are regarded by some writers as 
the “true” anemias of the newborn. On this 
basis Stransky* divided anemias of the newborn 
into two groups, the first and more common 
characterized by an aregenerative blood pic- 
ture with complete absence of embryonal forms, 
due to insufficiency of bone marrow, and the 
second, erythroblastic. In cases without eryth- 
roblastosis, icterus is usually absent and hemo- 
siderin deposits are not a feature of the necropsy 
examination. The typical clinical picture is that 
of an infant, who, apparently normal for the first 
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week, suddenly develops an alarming pallor. 
The average time of appearance of the anemia 
is the seventh day of life, although it may be 
present on the first day, or delayed for two 
weeks. As in the erythroblastic anemia, the 
red cell count may fall below two million with a 
corresponding drop in hemoglobin and a color 
index of 1.0 or slightly above. The absence of 
rapid hemolysis and large numbers of immature 
cells in the circulation are the principal points 
of difference. It would appear that these two 
forms of anemia are distinguished by a failure 
of maturation of erythrocytes on the one hand, 
a phenomenon characteristic of extramedullary 
hematopoiesis, and an impaired delivery of eryth- 
rocytes, a marrow hypoplasia, on the other. Both 
types have been reported in offspring of the same 
parents and it has been suggested that these two 
types represent merely different individual re- 
sponses to a similar causative agent. 

A third form, in which numerous blood islands 
of myeloblastic activity with no abnormal eryth- 
roblastosis has been described, and designated 
leukoblastosis by von Gierke.’ Such a case has 
been reported by Abbott and Abbott.® 

In view of the different etiologic concepts that 
have been advanced, some of which are funda- 
mentally at variance with others, it is of some 
interest to observe the effect of therapy on these 
anemias of the newborn. The prompt, and often 
dramatic, effect of transfusion in the erythro- 
blastic-hemolytic anemia of the newborn sug- 
gests that blood supplies something that checks 
hemolysis. The need for extramedullary blood 
formation no longer exists and nucleated red cells 
in the circulation diminish rapidly, icterus dis- 
appears and hemoglobin and erythrocyte values 
rise. It is not difficult to visualize the anti- 
hemolytic factor hypothesized by Hampson with 
the foregoing. 

In the non-erythroblastic anemia, where there 
is evidence that a hematopoietic disturbance of a 
different kind is present, a temporary suspension 
of activity in the blood-forming organs, the sup- 
posed antihemolytic effect of transfused blood 
would not be expected promptly to change the 
course of the disease. Stimulation of bone mar- 
row would seem to be the logical therapeutic 
procedure. 

We have studied a newborn with non-erythro- 
blastic anemia who did not respond to blood 
transfusion as do those with erythroblastosis. 
When liver extract was given, reticulocytes and 
immature leukocytes began to appear in the 
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blood smears with subsequent improvement in the 
anemia. The difference in response to these 
therapeutic measures, as illustrated by the fol- 
lowing case reports, further distinguishes erythro- 
blastic from non-erythroblastic anemia. 


ERYTHROBLASTIC ANEMIA OF THE NEWBORN 


Case 1—Janet M. was admitted to the hospital at 
the age of 17 days. She had been jaundiced since birth. 
Two older children were well and there was nothing 
noteworthy in the pregnancy or in the delivery except 
that the mother had been jaundiced several times during 
her life. The Wassermann and Kline tests were negative 
on the mother and baby. 

During the first nine days of life the attending physi- 
cian gave six intramuscular injections of blood. The 
child progressed normally, never refused its food, never 
vomited, had had no fever, and did not appear ill. 

The liver extended 3 cm. below the costal border and 
the spleen was slightly enlarged on admission. The 
skin was more gray than yellow, as the icterus was re- 
ceding. The urine was normal. The blood showed: 
erythrocytes, 1,700,000; hemoglobin, 34 per cent (5.2 
grams) ; erythroblasts, 13,980 (27 per 100 leukocytes) ; 
reticulocytes, 3 per cent; leukocytes, 34,900; neutrophils, 
22 segmented, 15 non-segmented; lymphocytes, 40 per 
cent; eosinophils, 3 per cent; monocytes, 13 per cent; 
myelocytes, 2 per cent; metamyelocytes, 2 per cent; 
myeloblasts, 2 per cent; color index, 1.0; volume index, 
1.01; saturation index, 0.99; packed cell volume, 18; 
platelets, 190,000; coagulation time, 17 minutes; icteric 
index, 200; van den Bergh biphasic with 28 units. There 
was marked anisocytosis, moderate poikilocytosis, many 
macrocytes; hemolysis in hypotonic salt solution began 
at 0.44 and was complete at 0.36 per cent. 

After two small transfusions the erythrocytes rose in 
five days to 4,400,000 and hemoglobin to 88 per cent 
(13.6 grams) with 23 per cent reticulation. Five days 
later the blood showed erythrocytes 5,720,000; hemo- 
globin 106 per cent (16.5 grams), 1 nucleated red blood 
cell per 100 leukocytes and 3 per cent reticulation. 

Blood examinations made at intervals during the fol- 
lowing month and occasionally during the first year, 
showed no diminution in the normal values which were 
obtained five days after admission to the hospital. 


Case 2.—Gerald M. was 17 days old when he entered 
the hospital with jaundice dating from the second day 
of life and ecchymotic hemorrhages in the skin of his 
back. The icterus had diminished somewhat, but he 
had become weak and listless. The Wassermann and 
Kline tests on the mother and child were negative. 


The liver extended 2 cm. below the ribs and the spleen 
was barely palpable. Blood examination showed: red 
cells, 2,600,000; hemoglobin, 51 per cent (7.7 grams) ; 
nucleated red cells, 30 per 100 leukocytes; leukocytes, 
8,500; neutrophils, 35 per cent segmented and 4 per cent 
non-segmented; eosinophils, 3 per cent; monocytes, 4 
per cent; color index, 1.0; bleeding time, 4 minutes; 
and clotting time, 9 minutes. The urine was bile- 
stained, the van den Bergh gave a biphasic reaction, with 
10 units, and the icterus index was 120. 

At an interval of 48 hours, two transfusions of citrated 
blood, 60 c. c. each, were given. The erythroblasts 
dropped from 30 to 12 per 100 white blood cells after the 
first transfusion, and five days later to 1 per 100 white 
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cells. At that time there were 5 million red cells, 97 
per cent (15 grams) hemoglobin; 10,950 leukocytes; 57 
per cent segmented and 5 per cent non-segmented neu- 
trophils; 45 per cent lymphocytes; 1 per cent eosino- 
phils; 2 per cent monocytes; icteric index 26 with van 
den Bergh, indirect, 2 units. Subsequent examinations 
showed a consistently normal blood picture. 


NON-ERYTHROBLASTIC ANEMIA OF THE NEWBORN 


R. W., a white boy, the second child of healthy par- 
ents, was born at term after a normal delivery. The 
first child, 4 years of age, had always been in good 
health, and there had been no miscarriages. The mother, 
aged 27, had a blood pressure of 148/100, normal urine, 
negative Wassermann and Kline tests, and at delivery 
her blood showed 4,440,000 erythrocytes, 9,200 leuko- 
cytes and 14.1 grams of hemoglobin. 

The infant was born June 6, 1939, weighed 7 pounds 
6 ounces, and appeared normal. There was no bleeding 
from the cord or mucous membranes, no perceptible 
jaundice developed, the cry was vigorous, breast nurs- 
ing was normal and at the fourth day the weight was 
only one ounce under birth weight. The blood had not 
been examined. 


On the sixth day (June 12) an alarming degree of 
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pallor developed suddenly. The erythrocyte count was 
2,160,000; leukocytes, 10,000; hemoglobin, 47 per cent 
(7.3 grams) and no nucleated red blood cells were 
found. The liver and spleen were not enlarged. 

A transfusion, 100 c. c. of citrated blood in the femoral 
vein, was given immediately and two days later this 
was repeated. Forty-eight hours later there was no 
appreciable change in the blood count, the erythrocytes 
numbered 2,500,000 and the hemoglobin 7.3 grams. A 
third transfusion, 100 c. c. citrated blood, was given. 


Daily blood counts were made from the sixth day of 
life for a period of two weeks and at no time were 
more than 2 normoblasts per 100 white blood cells. 
recorded. More often none was found. The stools 
and urine showed no increased urobilin. 

The baby was moved to the University of Kansas 
Hospital on the twentieth day of life. At the end of its 
first week it was 12 ounces over birth weight and with 
exception for its pallor, it seemed normal in every 
way. The spleen was felt 3 cm. below the ribs. On 
the twentieth day (June 26) the blood showed 2,300,000 
erythrocytes; 6.7 grams of hemoglobin (43 per cent); 
0.3 per cent reticulation and no nucleated red blood cells. 
Hemolysis to hypotonic salt solution began at 0.46 
and was complete at 0.34 (control 0.44 and 0.36). 
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RICHARD W. 
Chart 3 


Five transfusions had no influence on non-erythroblastic anemia. 


Liver extract with vitamin B resulted in prompt reticulocyte 


response and gradual return to normal. 








Leukocytes numbered 7,800; neutrophils 30 per cent, 
20 segmented and 10 non-segmented; 61 per cent lym- 
phocytes; 4 per cent mononuclears; 1 per cent meta- 
myelocytes, and no myeloblasts, lymphoblasts or myelo- 
cytes. The color index was 0.93; volume index 0.92; 
saturation index 1.01; hematocrit 20 c. c. The plate- 
lets numbered 310,000, the coagulation time was 5% 
minutes, icteric index 6, and the van den Bergh quanti- 
tative, 1 unit (0.5 mg.). 

The mean corpuscular volume was 87 cubic microns, 
mean corpuscular hemoglobin 29 micro-micrograms, 
mean corpuscular hemoglobin concentration was 33 per 
cent. A hypocythemic, normochromic, microcytic ane- 
mia was evident. 


A fourth transfusion of 150 c. c. of citrated blood was 
given on the twentieth day. Two days later the blood 
showed 3,400,000 red blood cells, 10 grams of hemo- 
globin (65 per cent); 9,450 leukocytes with 31 seg- 
mented and 12 non-segmented neutrophils, and 1.4 reticu- 
locytes, the highest count so far obtained. 


On the thirty-first day (July 7) the count had fallen 
to 1,910,000 erythrocytes; 32 per cent (4.2 grams) of 
hemoglobin; no reticulocytes; and 8 per cent of the 
white blood cells were metamyelocytes. The baby was 
now 2 pounds over birth weight (9 Ibs. 7 oz.) and ap- 
peared normal except for anemia. 
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Ten days later, although the baby had gained one- 
half pound, the erythrocytes had fallen to 1,380,000 and 
the hemoglobin to 30 per cent (4.7 grams), and the fifth 
transfusion was given. 

Just before the last transfusion, a preparation of liver 
extract with vitamin B was started, approximately 15 
units being given parenterally every day for two weeks, 
then at longer intervals. An immediate reticulocyte 
response was observed, going from zero on the day of 
the first injection to 4.4 on the following day, 8.4 per 
cent three days later and maintaining a level of 4 to 7 
per cent for the month that it was used. Likewise, a 
few normoblasts and immature white blood cells hereto- 
fore negligible now made their appearance. 

No further blood transfusions were given after the 
liver extract was started at the fifth week. During the 
following month, the erythrocyte count ranged from 
2,200,000 to 2,400,000, and when it reached 3,080,000 
with 59 per cent (9.3 grams) hemoglobin at the age 
of ten weeks the liver extract was discontinued. During 
the third month the baby progressed satisfactorily, 
weighing over 12 pounds, with the hemoglobin main- 
taining a level of 65 per cent (10 grams). 

During the fourth month (September 22) the blood 
reached the following level: erythrocytes, 4,250,000; 
hemoglobin, 11.5 grams; neutrophils, segmented 32, non- 
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Table 1 


Showing no response to five transfusions in a case of non-erythroblastic anemia 
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segmented 4; lymphocytes, 56; eosinophils, 2; meta- 
myelocytes, 6; and reticulocytes, 1.5 per cent. 

At the fifth month (November 6) the weight was 
15 pounds, 4 ounces, and the blood showed: 4,250,000 
red cells; hemoglobin, 78 per cent (12 grams); neutro- 
phils, 35 per cent segmented and 5 per cent non-seg- 
mented; 1 per cent myelocytes; 2 per cent mononu- 
clears; 1 per cent eosinophils; 56 per cent lymphocytes, 
and 1.8 per cent reticulocytes. 

The tendency in anemia of the newborn to 
undergo spontaneous recovery about the fourth 
month adds to the difficulty of interpreting the 
effect of liver extract in this case. The evi- 
dence of bone marrow stimulation is at least sug- 
gestive. The principal point we wish to empha- 
size is the lack of response to transfused blood 
in this form of anemia in contrast to its effec- 
tiveness in erythroblastic-hemolytic anemia. 


Although the term “hypoplastic” is used to de- 
scribe the apparent temporary inactivity of the 
blood-forming organs in this type of anemia, the 
bone marrow in this infant was capable of assum- 
ing its function under the stimulation of liver 
extract. 


HYPOPLASTIC-APLASTIC ANEMIA OF THE 
NEWBORN 


A more severe form of anemia has been re- 
ported in older infants under such terms as 
“aplastic,” “hypoplastic” and “aregenerative” 
anemia. Inasmuch as this may appear in the first 
month of life, it may properly be classed as ane- 
mia of the newborn. The comparatively few 
cases reported have progressed to a fatal termi- 
nation in four to six months, although a few have 
been reported which ran a more protracted 
course. The blood picture is usually that of a 
marked depression of both red and white cells, 
as well as thrombocytes, with prolonged bleeding 
and clotting time, and a tendency toward hemor- 
rhages. The smears show none of the ordinary 
signs of regeneration, the marrow apparently 
having no capacity to respond to any of the 
known therapeutic stimulants. 


There is much confusion in attempts to clas- 
sify certain of these types of anemia of early life 
because little is known of their origin. The labile 
state of the blood-forming mechanism in infancy 
adds to the difficulty of making any but a loose 
grouping of these cases on a Clinical basis. Jo- 
sephs® uses the term “hypoplastic-aplastic” in 
certain anemias of older children which do not 
quite fulfill the requirements of “aplastic” ane- 
mia. After an extensive review of the recorded 
cases of anemia in early life, Josephs believes 
that they should be grouped rather loosely until 
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we know more concerning the etiologic factors 
and the processes involved. 


We have studied a child with a profound de- 
gree of anemia beginning in the newborn period 
in which the “aregenerative” or “hypoplastic” 
state was confined to the erythrocytes. The term 
“aplasia” implies a suppression of leukopoieses, 
therefore this case without involvement of the 
white blood cells may be described as “aerythro- 
genic.” The bone marrow at necropsy showed 
practically all stages of red and white cell pro- 
liferation. We have seen no similar cases re- 
ported. 


Patricia A. was born at St. Margaret’s Hospital June 
19, 1931, after a normal delivery. The father was 24 
and the mother 21 and in good health. The birth weight 
was 5 pounds, 14 ounces. She left the hospital on the 
twelfth day, breast-fed, and appeared to be normal. 
On the twenty-fifth day of life she was brought to 
Bethany Hospital because she was drowsy, pale and too 
feeble to nurse. The temperature was 94° F., the pallor 
was extreme and she was very dyspneic, apparently suf- 
fering from air hunger. There had been no bleeding. 
The blood examination showed 640,000 red cells; 10 
per cent hemoglobin; and 15,900 leukocytes. She was 
given 90 c. c. of blood in the longitudinal sinus and 
this was repeated in other veins on two successive days 
in larger quantities. At that time the blood showed 
1,340,000 red cells; 34 per cent hemoglobin; 10,650 
leukocytes; 47 per cent neutrophils; 52 per cent lym- 
phocytes; 190,000 platelets; 1 per cent basophils; 1 
nucleated erythrocyte per 100 white blood cells, no retic- 
ulocytes, and a color index of 1.3. She was not jaundiced 
and the icteric index was 12. The Wassermann tests on 
the mother and infant were negative at this time, and on 
two occasions during the following year. An oral 
preparation of liver extract and iron was prescribed 
upon discharge from the hospital. 

The erythrocyte count and hemoglebin improved and 
at the end of the second month the weight was 8 pounds, 
8 ounces. 


At the age of four menths she was brought to the 
hospital with air hunger and extreme pallor. She had 
never been jaundiced, the liver was not enlarged and the 
spleen was not palpable. The blood showed 1,850,000 
red cells and 34 per cent hemoglobin. A transfusion of 
250 c. c. of mother’s blood was given. 

At the age of 5 months she was still being breast- 
fed, the weight had increased to 13 pounds, 4 ounces, 
and supplemental feedings of protein milk and dextri- 
maltose were started. She was still taking iren and 
liver extract by mouth. At this time the blood showed 
1,130,000 red cells; 20 per cent hemoglobin; 11,750 leu- 
kocytes, with 80 per cent lymphocytes. There were no 
immature cells. She was given 300 c. c. of blood, her 
fifth transfusion. 

After a temporary improvement she returned at the 
seventh month with a gradually increasing pallor. She 
had by this time nearly tripled her birth weight, at 16 
pounds, 7 ounces. The blood showed 1,690,000 red 
cells, hemoglobin 25 per eent (3.8 grams); platelets, 
240,000; leukocytes, 13,900, with normal differential 
count and no increase of immature forms. The Wasser- 
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mann and Kahn tests were repeated and were negative. 
She was given her sixth transfusion with 325 c. c. of 
blood. 

At the age of 9 months the blood showed 1,400,000 
red cells; 33 per cent (5.1 grams) hemoglobin; 18,000 
leukocytes; neutrophils, 45 per cent; and lymphocytes, 
55 per cent; no increase of immature forms, and a 
color index of 1.2. She was transfused at this time and 
two weeks later. Two days after transfusion the red 
blood cells would often range above 4,000,000 and the 
hemoglobin 80 per cent, but in one week would fall 
below 2,000,000. 


HYPOPLASTIC-APLASTIC ANEMIA 
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At the eleventh month she entered the hospital for 
her eighth transfusion. The blood showed 1,680,000 red 
cells; hemoglobin 25 per cent; leukocytes, 10,350; neu- 
trophils, 29 segmented, 9 non-segmented; 60 per cent 
lymphocytes; 1 per cent monocytes; 1 per cent baso- 
phils; no nucleated erythrocytes; hemolysis in hypotonic 
salt solution began at 0.43 and was complete at 0.32 per 
cent. The icteric index was 6; platelets, 255,000. The 
spleen was not palpable. She weighed 16 pounds. 

She was then started on liver extract hypodermatically. 
At the thirteenth month the blood showed 2,800,000 red 
cells and hemoglobin 52 per cent (7.8 grams). 

After three months of liver 
extract, giving 10 units three 
times a week, supplemented by 
transfusions, the blood showed 
1,300,000 red cells; 20 per cent 
(3.1 grams) hemoglobin, with 
no noteworthy change in the 
leukocytes. 
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During her second year four 
gastric analyses were made and 
at no time was free hydrochloric 
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liver and iron preparation by 
mouth for two months. At 
the end of the second year the 
weight was 23 pounds and the 
blood showed 1,100,000 red cells, 
with 18 per cent (3 grams) 
hemoglobin. She had nine 
transfusions during the second 
year. 

During her third year she was 
admitted to the Children’s 
Mercy Hospital on several oc- 
casions and ten blood counts 
were made which averaged 1,- 
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she grew older. There was 
rarely an eosinophil recorded 
and never any immature eryth- 
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rocytes. She had had eight 
transfusions during her third 
year, seldom going more than 
two months without one. 
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On March 27, 1935, at 9:00 
she entered the Chil- 
dren’s Mercy Hospital with 
diphtheria and 30,000 units of 
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antitoxin were given at once. 
The blood showed 1,780,000 red 
cells; 38 per cent hemoglobin; 
and the leukocytes rose from 
21,300 to 52,500 during the four 
days, until her death April 4, 
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at the age of 3 years, 10% 
months. 


NECROPSY REPORT 


Briefly the necropsy revealed: 
subcutaneous tissues extremely 
pale; peritoneal cavities con- 
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tained no increased amount of free fluid; the liver 
weighed 395 grams and appeared pale; the spleen 
weighed 35 grams and was not unusual in appearance. 
The heart was somewhat dilated; both lungs had areas 
of consolidation suggesting a terminal bronchopneu- 
monia. The adrenals were equal in size and showed 
nothing unusual, likewise the kidneys. 


Histologically, the spleen was diffusely cellular, the 
malphigian bodies were normal and no noteworthy 
changes were found. The liver showed accumulations of 
pigment, both in the stellate cells of Kupfer and in the 
liver cells, which were thought to be due to the numer- 
ous transfusions. There were also many blood pigment 
phagocytes in the stroma of the portal spaces. The 
liver cells showed mild cloudy swelling. No leuko- 
poiesis or hemopoiesis was found. 


The kidneys showed a mild degree of cloudy swelling 
of the tubules. In the interstitial tissue were seen 
infiltrating lymphocytes and immature granulocytes. 


The marrow of the femur was not studied until some 
weeks after death, and then only a paraffin section 
stained with hematoxylin and eosin was examined. This 
showed practically all stages of red and white cell 
proliferation. 

The inability of the bone marrow to produce 
erythrocytes in sufficient quantity distinguishes 
this rare form of anemia from the more common 
anemias of the newborn, with and without 
erythroblastosis. Unfortunately, the bone mar- 
row examinations were not sufficient to permit 
of a more accurate classification. There are sev- 
eral reports in the literature on aplastic anemia, 
in which the descriptions differ considerably, 
and not all show the yellowish-pink, edematous 
marrow with decreased cellular activity regarded 
as characteristic of aplastic anemia. In our pa- 
tient, practically all stages of red and white 
blood cell proliferation could be seen, and this 
with the fact that the aregenerative blood pic- 
ture was confined to the erythrocytes takes it 
out of the class of aplastic anemia. 


SUMMARY 


Two newborn infants with anemia associated 
with erythroblastosis and icterus are described, 
in which blood transfusion was followed promptly 
by a return to normal. One newborn with ane- 
mia, in whom erythroblastosis and icterus were 
not present, did not respond to repeated transfu- 
sions. The use of liver extract hypodermatically 
was followed by the appearance of reticulocytes 
and immature granulocytes immediately, with a 
gradual return to normal blood values. This 
Suggests that erythroblastic-hemolytic anemia of 
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the newborn is differentiated from the non-eryth- 
roblastic type not only clinically, hematologically 
and pathologically, but, possibly, also by the 
response to intravenous blood. 

An infant with a severe grade of anemia of 
nearly four years’ duration, refractive to transfu- 
sions as well as liver and iron therapy, is de- 
scribed. The anemia began in the newborn pe- 
riod and, unlike the majority of cases of aplastic 
anemia reported, the aplasia was confined to the 
erythropoietic organs. Necropsy findings were 
not characteristic of aplastic anemia. In a rather 
loose grouping of these rare forms of anemia in 
early life, it is regarded as a case of hypoplastic- 
aplastic anemia of the newborn. 
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DISCUSSION (Abstract) 


Dr. Roy R. Kracke, Atlanta, Ga—This has been a 
very interesting presentation to me as a hematologist 
because of the rather satisfactory method by which Dr. 
Dwyer has classified the anemias of the newborn. You 
observe, of course, that he proposed three major classi- 
fications, one being the rather characteristic syndrome 
seen in infants that is called erythroblastosis fetalis; 
the second a rather peculiar type of anemia, which 
seems to resist current methods of classification; and, 
thirdly, the so-called aplastic type. 

The disease, erythroblastosis fetalis, seems to be a 
rather clear-cut clinical syndrome in most cases at least, 
which is characterized by three diagnostic criteria. The 
first and most important of these is the presence of 
considerable numbers of erythroblasts in the blood; 
the second is the usual pronounced jaundice that occurs 
in most of them; and the third, and most inconstant of 
the three, is the varying degree of so-called hydrops 
fetalis or variations in degree of edema. It is interesting 
to speculate on the cause of this disease. 

Dr. Dwyer brought out two of the theories that have 
been discussed from time to time and also emphasized 
that this is largely a disease of theory. At any rate, 
when one considers the marked hematopoietic activity of 
intra-uterine life, that nucleated red cells in the periph- 
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eral blood of any fetus occur not uncommonly, and 
that the red cell count at the time of birth is quite high, 
then one must conclude that hematopoiesis is tremen- 
dously accelerated under normal conditions. At the 
time oxygen becomes available to the newborn infant 
there may be a continuation or acceleration of this same 
process. 

All phases of the disease, however, could not be ex- 
plained in such a simple manner, but with the excessive 
number of circulating erythroblasts it is logical that 
the excessive red blood cells must be destroyed, and 
this probably could account for the variable degrees of 
jaundice. There seems to be evidence that the liver is 
damaged to a certain extent as emphasized by Dr. 
Dwyer, because the jaundice may be a combination of 
hemolytic and obstructive forms. This could account for 
the edema. 

The second type of anemia described is most interest- 
ing because it was not of the macrocytic type, but 
definitely a microcytic form, and it is most unusual 
for a microcytic anemia to respond to liver extract 
therapy. Dr. Dwyer properly emphasized the point that 
many anemias of the newborn clear up spontaneously 
at the age of about four months, so it is possible that 
the liver therapy could have had very little to do with 
the improvement of the child. 

If an anemia of the newborn is treated with multiple 
transfusions, liver extract and iron and there is no 
response to this, then it will have to be placed in the 
third classification, which is the one that does not re- 
spond to any treatment and will have to be classified 
in the hypoplastic group. 

Dr. F. Thomas Mitchell, Memphis, Tenn.—In the time 
previous to 1919 when, as the essayists note, Echlin 
described this particular type of anemia in the newborn, 
these cases were not generally recognized as entities, nor 
was any scientific effort made to classify the anemias. 
Thus Kunckel in 1915 said that they were due to in- 
sufficient hemoglobin formation caused by some error 
in metabolism plus a deficient storage of iron in the 
liver of the newborn. 

Lichtenstein, in 1917, who distinguished the hypo- 
plastic anemias, thought they were due to an insuf- 
ficiency of the hematopoietic system and that later, in 
those who survived, as this insufficiency retrogressed 
the resultant oligocythemia retrogressed and was changed 
to an oligochromemia, which was due to the aforemen- 
tioned deficient iron store. 

At earlier dates, you recall that Czerny and Klein- 
schmidt thought that these anemias must be due to a 
deficiency in the diet of the mother. As early as 1914, 
Pfandler is quoted as saying that they were due to lack 
of sunshine and fresh air. 

It is only, then, in the last twenty years that erythro- 
blastosis fetalis, either with or without edema, or with 
so-called congenital hydrops, or with jaundice, have 
been separated, classified and reported in the literature. 
Some of these have been associated with the yellow 
vernix caseosa, with the yellow amniotic fluid which is 
diagnostic of this group. 

From time to time since these conditions have been 
recognized certain cases, like two of those reported to- 
day, have not been quite characteristic, and at present 
effort lends itself to attempts at classification of these 
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into groups which will respond to one treatment or 
another. 

The paper under discussion does this admirably and 
points out that a detailed study of each case as it pre- 
sents itself is not only of academic interest, but also 
may give clues to treatment. 

Dr. C. H. Webb, Shreveport, La.—It is evident that 
considerable variation exists in the clinical and hemato- 
logic features of this group of disturbances of the new- 
born, especially since the theory is now advanced that 
icterus gravis, congenital hydrops and erythroblastosis 
may all be manifestations of a single disease entity. I 
should like to recount the essential features of a case 
which appears to fall in this category and which pre- 
sents several points of interest. 

About five months ago I was called to see a male 
newborn three days after delivery because of increasing 
jaundice and irritability. He was the fourth child of 
healthy parents, the previous children being living and 
well, and there was no history of blood dyscrasia in the 
family. The birth was normal. The immediate neo- 
natal condition was good. Slight jaundice was noticed 
on the first day, rapidly increasing, and the baby’s 
irritability increased in proportion to his jaundice. The 
stools were normal in color; no external bleeding was 
manifested. Examination showed the skin and mucous 
membranes to be stained an intense yellow. There was 
marked irritability with exaggerated Moro reflex. 
There was no evidence of central nervous system dis- 
turbance other than this, that might indicate evidence 
of cerebral hemorrhage. The liver seemed slightly en- 
larged, but the spleen was not felt. 


The essential laboratory findings were: red blood 
count of 3,500,000; hemoglobin of 72 per cent; white 
blood cells showed nothing of particular significance; 
there were numerous nucleated red blood cells, but no 
cells younger than normoblasts could be distinguished. 
This feature is emphasized because of the classification 
carefully brought out by Dr. Dwyer. 


The icterus index was 222, Kahn negative on mother 
and infant, fragility test showed normal hemolysis. 
Three transfusions of 50 c. c. each of citrated blood 
from the father brought the red cells and hemoglobin 
up to normal levels, where they were maintained. The 
icterus gradually subsided, not clearing until the infant 
was two months of age. Along with the subsidence of 
the icterus the irritability subsided to some extent, but 
never completely disappeared, and recently when this 
infant was seen (it is now about five months of age) 
it was still extremely irritable and there is a persistent 
mild spasticity of all extremities. 

It would seem likely that with no evidence of intra- 
cranial hemorrhage, these persistent central nervous 
system phenomena probably resulted from kernicterus 
present during the time of extreme jaundice. 

In view of Dr. Strong’s recent suggestion that the 
lenticular degeneration and hepatic cirrhosis of Wilson’s 
disease may be late manifestations of damage from the 
severe icterus of the newborn, it will be interesting to 
follow this and other cases to see whether there may 
be a possibility of this development. 
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MALARIA THERAPY IN DEMENTIA 
PARALYTICA* 


A STATISTICAL AND SOCIOLOGICAL STUDY OF 300 CASES 
TREATED WITH TERTIAN OR QUARTAN MALARIA 
AND TRYPARSAMIDE OVER A 
SEVEN-YEAR PERIOD 


By J. R. S. Mays, M.D. 
JoxHN W. ObeEN, M.D. 
and 
C. G. Cox, M.D. 
Milledgeville, Georgia 


Malaria therapy was first used on the white 
male service at the Milledgeville State Hospital 
as a routine treatment for neurosyphilis a little 
more than seven years ago. Since that time 304 
cases have been treated with tertian malaria. 
A strain of quartan malaria was introduced 
about nine months ago for use in those cases 
which were immune to tertian and in those whose 
sera were still strongly positive after treatment 
with tertian. Twenty-two of the 304 cases re- 
ceiving tertian were later treated with quartan 
for one of the above reasons, and will, therefore, 
be included in the quartan group. Thus, for 
the statistical purposes of our study, we have a 
total of 282 cases treated with tertian and 37 
cases treated with quartan malaria. 


Technic of Treatment.—All cases of neuro- 
syphilis are treated with malaria irrespective of 
age or type, except patients who show profound 
physical debility, nephritis, tuberculosis, hyper- 
tensive heart disease, cardiac decompensation, or 
severe infection. When a patient is selected 
for malaria therapy he is transferred to a special 
ward with properly screened individual rooms, 
where he remains for the duration of the malaria 
and quinine treatment. Inoculation is effected 
by withdrawing 10 c. c. of blood from the vein 
of a patient with a known type of therapeutic 
malaria and injecting it directly into the median 
basilic vein of the recipient, no effort being made 
to select homologous blood types. The average 
incubation period with the intramuscular route 
is nineteen days and with the intravenous route 
seven days. We now use the intravenous route 
exclusively because the shorter incubation period 
allows a more rapid turnover of patients and di- 


—_ 


*Read in Section on Neurology and Psychiatry, Soutliern Med- 
ical Association, Thirty-Third Annual Meeting, Memphis, Tennes- 
see, November 21-24, 1939. 

*From the Department of Psychiatric Research, Milledgeville 
State Hospital, : 
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minishes the cost of hospitalization. It is de- 
sired that each patient have a minimum of fif- 
teen paroxysms with temperature elevations of 
104 degrees or above. The severity of the par- 
oxysms, rather than the number, is the thera- 
peutic desideratum. Ten grains of sodium chlo- 
ride are given twice daily during the febrile stage 
of malaria to prevent chloride depletion follow- 
ing excessive sweating. When the physical con- 
dition of the patient permits, the malaria is al- 
lowed to regress spontaneously. If complica- 
tions such as severe anemia, jaundice, nephritis, 
toxic psychosis or cerebral congestive attacks de- 
velop it is temporarily suppressed or terminated 
with quinine. Frequently, temporary suppres- 
sion is obtained by the oral administration of a 
single dose of 5 grains of quinine sulphate, thus 
giving time for intensive supportive treatment of 
the patient before malaria recurs. 


Routine quinine therapy consists in the ad- 
ministration of twenty grains of quinine sulphate 
every eight hours for the first day and ten grains 
every eight hours for the next fourteen days. 
There is no record that any of our cases has had 
a recurrence of malaria after receiving quinine 
by this method. One week after completion of 
the quinine treatment, the patient is started 
concomitantly on 15 weekly doses of 3.0 grams 
of tryparsamide and 20 semiweekly doses of 3 
grains of thiobismol. One month after the com- 
pletion of this treatment a serologic examination 
is made of the blood and spinal fluid. If the 
blood and spinal fluid serology is negative it is 
checked again 6 months later and annually there- 
after. If it is positive at the first check-up the 
patient is then retreated with another type of 
malaria as soon as his physical condition per- 
mits. 

Table 1 does not permit of a very accurate 
comparison of the therapeutic efficacy of the 
two types of malaria because the relatively short 
period during which quartan has been used is 
not of sufficient length to permit some of the 
improved cases to progress to a remission. Real- 
izing this disparity in the number of cases treated 
and the period of time during which the two 
types have been used, let us proceed cautiously 
to a superficial comparison. 


When we compare the total remissions and 
improved patients in the two groups we find 76 
per cent of the quartan and 61 per cent of the 
tertian showing various grades of improvement: 
a predominance of 15 per cent in favor of quar- 
tan. 
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The number of deaths was 50 per cent greater 
in the tertian group, likewise the number of 
unimproved was 6.7 per cent greater in this 
group. Our patients were able to stand 60 per 
cent more paroxysms with the quartan type and 
each of these paroxysms averaged a period of 
temperature elevation above 104 degrees for a 
period 14 times as long as the tertian. 

Therefore, on the basis of these limited data, 
quartan appears to be preferable to tertian be- 
cause of its higher improvement rate, its lower 
death rate and its more prolonged temperature 
elevations. 

The remaining portion of this paper is limited 
entirely to an analysis of the 282 cases treated 
with tertian malaria. 


Table 2 shows that 82 cases, or 29.9 per cent, 
of the patients who received tertian malaria have 
been furloughed or discharged for a period of 
from six months to seven years. Thirteen and 
three-tenths per cent have been furloughed for 
less than one year; 52.7 per cent have been dis- 
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charged from one to five years, and 34 per cent 
from five to seven years. 

A review of this chart reveals that the average 
age of these patients at admission was 35 years; 
that 80.4 per cent were discharged from the hos- 
pital by the end of the second year and the re- 
mainder before the end of the fourth year after 
malaria therapy. These patients had an average 
of 15 paroxysms with temperature elevations of 
104 degrees or above. The spinal fluid reactions 
at the time of discharge were negative in 63.4 
per cent, positive in 23.1 per cent, and unde- 
termined in 13.5 per cent of the cases. This last 
observation leads us to believe there is no abso- 
lute correlation between negative serologic tests 
and mental improvement as is usually assumed, 
because many of our patients who showed the 
most marked mental improvement still had posi- 
tive spinal fluid tests at discharge. 

It should be noted that the prognosis for re- 
mission is more favorable in the grandiose-ex- 
cited type, since 80.4 per cent of the discharged 
patients were included in this group. 







































































Table 1 
COMPARISON OF CLINICAL RESULTS OF TERTIAN AND QUARTAN MALARIA 
P F Z 
E 3 @ . 
GI o = a 
A 3 3 P= z = Be 
— o of Ze og = ae S& 
6 Pa as > a8 I 3 ws 
x 3 E ey BS gS 3 ro ws 
a s Z ae LE Ss as 23 Za 
Tertian 7 yr. 282 29.2 31.9 22.8 16.1 15 2 hrs. 
Quartan 9 mos. 37 13.6 62.1 16.2 8.1 24 28 hrs. 
Table 2 
FURLOUGHED AND DISCHARGED (82 Patients) 
| 
Age at admission | 20-30 30-40 40-50 50-60 Juvenile 
Per cent 22.0 52.5 18.2 6.1 1.2 
Type of paresis | Grandiose Simple deteriorated Depressed 
| 80.4 per cent 14.7 per cent 4.9 per cent 
Time in hospital after malaria 1-12 mo. 1-2 yrs, 2-4 yrs. 
Per cent | 41.5 39.0 19.5 
No. paroxysms at 104° or above 1-4 5-8 9-12 13-15 16-20 21- 
Per cent | 42 14.7 46.3 28.1 6.1 3.6 
Convulsions, per cent | 4.9 
Spinal fluid at discharge | Pos. Neg. | Doubt, 
Per cent | 23.1 63.4 | 13.5 
Time since discharge to Oct. 15, 1939 | 6-12 mos. 1-3 yrs. 3-5 yrs. 5-7 yrs. 7 ‘yrs. 
Per cent 13.3 23.5 |} 29.2 31.6 2.4 
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Questionnaires were sent to all patients in an 
effort to determine their degree of social reha- 
bilitation since discharge. Fifty-one, or 62.2 
per cent, were returned with sufficient informa- 
tion to be of statistical value. 

This report shows that 92.2 per cent were 
found to be self-supporting, with 77.3 per cent 
having returned to their former occupation. Sal- 
aries ranged from none to $250 per month, with 
the average of about $75. Of the 51 reporting, 
3 were professional men, 25 were skilled laborers 
and 18 unskilled laborers, and four had no occu- 
pation. Ninety-four and one-tenth per cent 
have made a satisfactory social adjustment. 
Four deaths were reported, one patient died of 
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general paresis about one year after discharge, 
two of pneumonia and one of a head injury. 

In the series of 282 patients treated with ter- 
tian malaria, 45 patients, or 16.1 per cent, died. 
All deaths occurring during malaria therapy and 
in the first month following its termination were 
considered due to therapeutic malaria, irrespec- 
tive of the prominence of other contributory 
causes. Thus, 51.0 per cent of the deaths were 
attributable to therapeutic malaria, 44.6 per cent 
to general paresis, and 4.4 per’cent to pulmonary 
tuberculosis. 

The highest mortality rate occurred in the 
patients 45 years of age or above, and in those 


Table 3 
SOCIOLOGICAL SURVEY OF 62.2 PER CENT OF FURLOUGHED PATIENTS (51 Patients) 




























































































Self-supporting | Yes No 
Per cent | 92.2 8.8 | 
Present occupation None Prof. Skilled Unskilled 
laborer laborer 
Per cent 7.8 5.9 49.1 37.2 
Died since discharge Paresis Pneumonia Injury 
1 2 1 
Social adjustment Good Fair Poor 
Per cent 94.1 5.9 
Present salary None $1-50 $50-100 $100-200 $200-250 
4 22 17 6 2 
Returned to former occupation Yes No | 
Per cent 77.3 22.7 
Table 4 

DEATHS (45 Patients) 
Age at admission 20-30 30-40 40-50 50-60 60-70 Juvenile 
Per cent 8.8 26.6 35.8 20.0 6.6 2.2 
Life span after malaria inoculation Died during First mo, 2-3 mos, 4-12 mos. 1-3 yrs. | 4 yrs, 

Malaria after mal. 

Per cent 15.5 35.5 13.3 8.9 24.6 2.2 
Type of paresis Grandiose Simple deteriorated Depressed 
Per cent 6.6 86.8 6.6 
Cause of death Paresis Malaria Tb. 
Per cent 44.6 51.0 4.4 
No. paroxysms at 104° or above 1-4 | §-9 10-14 14- 
Per cent 37.7 | 55.7 6.6 
Convulsions Grandiose Deteriorated | Depressed 
Per cent oe 24.4 2.2 | 
Spinal fluid at death Pos. Neg. Doubt. 
Per cent 24.4 15.5 60.1 
Physical condition at admission Good Fair Poor 
Per cent 2.5 | 22.2 75.3 
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classified as the simple deteriorated type with 
convulsions. 

It is interesting to note that of the 22 patients 
in this series who developed convulsions 54.5 
per cent of them died, thus indicating an un- 
favorable prognosis when convulsions appear. 

These patients had an average of seven par- 
oxysms with temperature elevations of 104 de- 
grees or above, and in only 15.5 per cent were 
the blood and spinal fluid negative at the time 
of death. 


Table 5 shows that 155 patients, or 54.6 per 
cent of the series, are still in the hospital. The 
average age on admission was 46 years. The 
majority of the patients have been in the hos- 
pital for a period of 3 to 4 years and have re- 
ceived an average of 15 malaria paroxysms 
with temperature elevations above 104 degrees. 

It should be noted that, although the spinal 
fluid reactions are negative in 98.1 per cent 
of these cases, only 59.3 per cent are listed as 
improved. This stresses a point we have pre- 
viously made in regard to the absence of an ab- 
solute correlation between the negative spinal 
fluid and mental improvement. It is of prog- 
nostic significance that of the group of treated 
patients who remain in the hospital 89 per cent 
are of the simple deteriorated type while only 
5.2 per cent are of the grandiose-excited type. 


COMMENTS 


Our limited experience with the two types of 
malaria would seem to indicate that quartan 
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malaria is preferable to tertian malaria in the 
treatment of dementia paralytica because of 
its higher improvement rate, its lower death 
rate and its more prolonged temperature eleva- 
tions. 

The grandiose-excited type carries the most 
favorable and the simple deteriorated type the 
least favorable outlook for recovery. 

A minimum of 15 paroxysms with tempera- 
ture elevations of 104 degrees or above is desir- 
able. The severity of the paroxysms, rather 
than the number, is the therapeutic desideratum. 

It is frequently advisable to precede malaria 
therapy with a course of tryparsamide and thio- 
bismol in very debilitated patients. 

The death rate can be materially lowered by 
careful observation and proper symptomatic 
treatment of the patient during the acute and 
postmalaria period. During the febrile periods 
the patient should receive fruit juices and sodium 
chloride. Anemia and cachexia will improve with 
tube feeding, ferrous sulphate administration and 
repeated small whole blood transfusions. 

Psychotic symptoms such as hallucinations, 
grandiose or paranoid delusions and hypochon- 
dria frequently show an exacerbation during the 
period of acute malaria, but clear up readily with 
the administration of quinine and are of no 
consistent prognostic significance. 

Convulsions appearing in cases of dementia 
paralytica tend to decrease the recovery rate and 
to increase the mortality rate. The number and 
severity of convulsive seizures tend to decrease 


Table 5 
PATIENTS REMAINING IN HOSPITAL (155 Patients) 





























Age at admission 20-30 30-40 | 40-50 50-60 60-70 Juvenile 
Per cent 6.5 | 38.7 32.3 18.0 | 2.6 1.9 
Type of paresis Grandiose Simple deteriorated Depressed 
Per cent 5.2 89.0 5.8 

No. paroxysms at 104° or above 1-10 11-15 16-20 21- 

Per cent 5.8 49.6 28.3 16.3 

Spinal fluid Pos. Neg. 

Per cent 1.9 98.1 

Mental condition Improved Unimp. 

Per cent 59.3 40.7 

Time in hospital 1-12 mos. 1-2 yrs. 3-4 yrs. 5 yrs 6 yrs, 7 yrs. 
Per cent 11.6 20.0 35.5 9.7 | } Be | 15.5 
Convulsions 6 | 
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following malaria therapy, although the reverse 
is frequently true during the period of active ma- 
laria. 

We were unable to establish an absolute cor- 
relation between the clinical and serologic im- 
provement. 

There was no significant improvement in the 
neurologic symptoms following malaria therapy. 





DISCUSSION (Abstract) 


Dr. S. B. McLendon, Columbia, S. C—The treat- 
ment of 304 paretics is no small job. 

The question of general paresis is becoming of in- 
creasing importance to those who are associated with 
institutions for the mentally ill. Today, with the drive 
that is being made to stamp out syphilis, with the re- 
education of the public in this matter, with people who 
are seeking medical advice early, and with periodic 
health examinations, we are treating an increasing num- 
ber of paretics. 

Fortunately, many of our cases are seen in the early 
stages. Formerly, we who work in institutions found 
that the majority of our cases were middle-aged or 
older. Many were brought into the hospitals in the 
third stages of this disorder. We were unable to do 
very much for them. Today, we are seeing many young 
people. They are being brought to us early, and I am 
glad to say that we are reporting more success in car- 
ing for them. 


The treatment of general paresis resolves itself into 
two types: specific and nonspecific. The specific treat- 
ment refers to the use of those drugs that have direct 
action on the spirochete: the arsenicals, mercury, bis- 
muth and iodides. The nonspecific type of therapy in- 
cludes malaria, typhoid bacterin and artificial fever 
therapy. 

In my part of the country, we have found that in 
colored persons we have not had satisfactory results 
with benign tertian or vivax. Consequently, we have 
had to look around and find some other type of malaria 
to use. Quartan has solved that problem for us. We 
are using it almost exclusively among the colored people. 
However, we are treating a few cases with the malignant 
tertian type. 

In the whites, we are able to use vivax or benign 
tertian, and we are also using quartan. We are using 
more quartan because we feel it has certain advantages 
over the vivax type. I might mention several of those 
points. In the first place, in the quartan type of 
malaria we are able to get a more successful inoculation. 
We get a higher percentage of infections. That, no 
doubt, is due to the fact that quartan is not found to 
any extent in this country. In 1938, there was reported 
to the South Carolina State Board of Health only one 
case of quartan malaria in our State. So you see the 


population has not had an opportunity to build up an 
immunity to this type of malaria. 
higher percentage of “takes.” 

_ In the third place, quartan malaria is more consistent, 
in that it tends to remain in a single group, while in ter- 


Therefore, we get a 
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tian we know that the parasites may break up into 
several groups and give us daily rises in temperature. 

Another reason we prefer quartan is the fact that we 
get more paroxysms with the quartan type of infection 
than with the vivax. We know there is a tendency for 
vivax to terminate itself clinically after five, eight 
or ten paroxysms. That is not true in our experience 
with quartan. We have twenty, and more, paroxysms. 
Some have reported as many as ninety paroxysms in 
a single case. At the South Carolina State Hospital we 
have been using the same strain of quartan since May, 
1932, and if there is any change in its virulence we 
have not been able to detect it. We are still able to 
demonstrate the gametocyte forms and, so far as we 
know, it is still transmissible by the mosquito carrier. 

Before we undertake malarial treatment in certain 
patients, we feel that specific treatment is first indi- 
cated. That is particularly true in older patients, 
those patients who are in what we speak of as the 
third stage. They are often bedridden. We have found 
oftentimes that with a course of heavy metals, mercury, 
iodides and tryparsamide, they improve remarkably 
from a physical standpoint, and we are then able to 
treat them with malaria. Tryparsamide seems to have 
a particular affinity for the optic nerve, and we have 
had a little trouble, but no more than we have with any 
of the other arsenicals. 

Our results with malaria therapy are very encouraging 
and I believe that with early treatment of paresis we 
can expect still better results. 


Dr. Hermon S. Major, Kansas City, Mo.—I wish to 
endorse what Dr. Mays has said relative to the treat- 
ment of dementia paralytica. In the General Hospital 
in Kansas City, Missouri, we have a malarial depot 
where at all times we maintain a pure strain of tertian 
malaria, to which any physician in Kansas City has ac- 
cess. It is rather amusing sometimes how this strain 
can be contaminated. Once on my service the intern 
gave malaria to a certain patient and he did not have 
the chill as soon as he thought he should, so he inocu- 
lated him with blood from another patient. That 
knocked our strain all haywire, and we had to scamper 
around and find another strain. 

Of course, our work there, both at the General Hos- 
pital and in our clinic, is all among whites, so we de- 
pend on tertian malaria, because in our hands the quar- 
tan has not been satisfactory. We have had some 
very drastic results from that. 

We use tryparsamide, but have to be very careful 
about follow-up examination of the eyeground, because 
sometimes we run into difficulty with the optic nerve. 


We have been very successful, too, in following up 
malaria treatment with temperature baths, as demon- 
strated by Dr. Charles Dennie several years ago. We 
give fifteen baths, one every other day. The first bath 
we start at a temperature of 98 and, at the end of fif- 
teen minutes, run the temperature up to 102°. The fif- 
teenth bath we start at 108 and run up to 112°. The 
rise of temperature that we get in the patients by this 
method is remarkable. We also use this treatment in 
some cases of paresis where the physical condition of 
the patient will not permit the use of malaria, and find 
the temperature baths work very successfully. 
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With tryparsamide we give bismuth, because I believe 
tryparsamide is superior to any of the neoarsenicals. 
However, in some cases, where there is eye trouble, 
we have to use neoarsphenamine. 


We never have used any of the artificial heat ma- 
chines because in our hands the malaria and the tem- 
perature baths have sufficed and have given us good 
results. Of course, the artificial heat appliances are 
pretty expensive, and the reports made by Dr. Franklin 
G. Ebaugh and his associates at the American Psychi- 
atric meeting in 1938 were to the effect that a number 
of patients developed states characterized by mental ex- 
citement following heat treatment. 


Dr. C. S. Holbrook, New Orleans, La—I want to ask 
Dr. Mays about the termination of the malaria parox- 
ysms. We have found that induced malaria is con- 
trolled by very much smaller doses of quinine. I believe 
I understood Dr. Mays to say that he gave twenty 
grains every eight hours. I have found twenty grains 
a day quite sufficient in induced malaria, twenty grains 
for three or four days and then ten grains for a period 
of twenty or thirty days. All the cases that I have 
treated have been controlled in this way, and possibly 
the patients began to feel better more readily because 
they did not have to take large doses of quinine. 

I was rather struck by the high mortality reported. 
It is probably due to the type of patient, because if 
the patients are seen early, the mortality has not run 
nearly so high as 16, or even 8 per cent. Probably 
many of the patients are debilitated. I think 16 per 
cent, or 8 per cent, is unusually high, and with a dif- 
ferent group of patients you would get very much bet- 
ter results. 


Dr. Richard B. Wilson, . Atlanta, Ga—I should like 
Dr. Mays to discuss the cause of mortality during ma- 
laria therapy, and what are the absolute contraindica- 
tions for the use of malaria. 

At the City Hospital of Atlanta we have used tertian 
malaria for the past ten years and quartan malaria for 
the last year, and I do not recall ever having seen a 
serious reaction. But recentiy, for a patient who had 
had some fever therapy in the bath or the hot box and 
had net stood it very well, I recommended quartan. 
This man had not had convulsions, which I believe 
was the worst group mentioned. He was only slightly 
deteriorated. He had no outstanding or definite car- 
diac symptoms, so there was nothing to suggest a badly 
damaged vascular system. This man also had been 
given, in spite of some posterior column involvement, 
a preliminary course of tryparsamide. He was inocu- 
lated with malaria and placed on sodium chloride. 
After the third chill he became dyspneic. He was given 
quinine and had no further chills, but the dyspnea con- 
tinued, and when I saw him about two hours prior to 
exodus he was very cyanotic, with cold, clammy skin, 
and profoundly dyspneic. That is a very unusual type 
of reaction in my limited experience, and I should be 
very much indebted to Dr. Mays if he would discuss 
that. Unfortunately, we did not get a postmortem, so 
we do not know what may have occurred. 


Dr. Mays (closing)—Our system of quinine therapy 
is purely empirical. While many malariologists con- 
sider our dosage of 60 grains the first day and 30 
grains daily for fourteen days excessive, we have never 
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had a case of quinine intoxication or a case in which 
malaria recurred. A review of the literature reveals 
many cases of recurrence of malaria in instances where 
smaller doses of quinine were given. It is extremely rare 
for one of our patients to have another paroxysm after 
he has completed the initial 24-hour dose of 60 grains 
of quinine, and by the fourth day of quinine therapy 
he is usually able to walk about the ward. It is very 
likely that smaller doses of quinine would be just as 
efficacious but, as long as our system is successful, we 
see no indication for changing it. 

The question of the production of optic atrophy by 
tryparsamide therapy is a mooted one, as both syphilis 
and tryparsamide have been observed to produce it. 
In our present service of about 215 treated paretics I 
can recall only about five cases (or 2.5 per cent) of optic 
atrophy. In three of these cases visual impairment 
was present before tryparsamide was begun and was 
therefore probably due to the syphilitic process itself, 
but the blindness became complete under tryparsamide 
administration. It has been our experience that if try- 
parsamide is going to produce an optic atrophy, symp- 
toms such as dimness of vision will begin to appear 
about the time of the third or fourth injection, and that 
if the drug is immediately discontinued the atrophy does 
not progress. It is our present practice to refrain from 
giving tryparsamide in cases with noticeable visual im- 
pairment of definite ophthalmoscopic signs of incipient 
optic atrophy. In these cases malaria is followed with 
neoarsphenamine and _ thiobismol. 

Dr. Wilson’s case impresses me as being one of those 
cases which we frequently see on our service and refer 
to as “cerebral congestive attacks.” These attacks usu- 
ally occur after the twelfth or fifteenth paroxysm and 
are probably due to cerebral edema and congestion. 
The onset is sudden, frequently while straining at stool, 
and the attack is characterized by dyspnea, cyanosis, 
profound shock and a short period of unconsciousness. 
Rarely do these attacks prove fatal if immediate medi- 
cation in the form of morphine, epinephrine and intra- 
venous 50 per cent glucose is administered. Because 
these attacks tend to recur with increasing severity they 
constitute an indication for the immediate termination 
of malaria. 


I think the question of the optimum number of parox- 
ysms depends upon the ability of the individual patient 
to tolerate malaria. We desire a minimum of 15 parox- 
ysms, but, in general, I think we may say the greater 
the number of paroxysms a patient has the more clin- 
ical and serologic improvement we may expect, up to 
a maximum of thirty paroxysms. As I have said before, 
it is the severity of the paroxysms, rather than their 
number, which produces the improvement. Recently 
we have made a practice of checking the blood and 
spinal fluid immediately after the last paroxysm and 
have found that in about 65 per cent of the cases they 
have become negative. It is likely that malaria pro- 
duces the negative serologic reactions, and tryparsam- 
ide and thiobismol serve to fix or stabilize it. 

I can see no contraindication for treating paretics 
by the above method in a general hospital, provided 
proper screenage can be arranged. 
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MUSCULAR ATROPHY AND WEAKNESS 
IN THYROTOXICOSIS (THYROTOXIC 
MYOPATHY; EXOPHTHALMIC 
OPHTHALMOPLEGIA)* 


By Hucu J. Morcan, M.D. 
and 
Rospert H. WitiiAMs, M.D. 
Nashville, Tennessee 


The occurrence of functional and structural 
abnormalities in muscles during thyrotoxicosis 
is well recognized. Askanazy' studied four pa- 
tients with hyperthyroidism whose muscles at 
necropsy exhibited areas of degeneration and 
fatty infiltration. The extent of the involve- 
ment varied in different muscles of the same in- 
dividual. Dudgeon and Urquhart? found lesions 
characterized by the accumulation of lympho- 
cytes (lymphorrhage) in the muscles of eight 
of nine individuals with exophthalmic goiter. In 
addition, they noted proliferation of the inter- 
stitial cells and sometimes chronic interstitial 
myositis with varying degrees of atrophy of 
muscle fibers. 

Although moderate degrees of muscular atrophy 
and myasthenia are frequently observed in pa- 
tients with thyrotoxicosis, there have been few 
reports of marked, generalized myopathies de- 
veloping directly in association with the disease. 
The present communication is concerned chiefly 
with this aspect of the problem. The case stud- 
ies which we present indicate that either a com- 
mon toxic agent caused thyrotoxicosis and se- 
vere myopathy or that one of the disorders was 
directly due to the other. 

Within the last five years we have observed 
four patients at the Vanderbilt University Hos- 
pital in whom thyrotoxicosis and severe myopa- 
thy were coexistent. We have also studied a 
patient in whom extra-ocular muscle weakness 
and unilateral exophthalmos appeared after re- 
covery from thyrotoxicosis. The purpose of this 
communication is to record and discuss briefly 
these complications of thyrotoxicosis. 

Case 1—Thyrotoxicosis dominated by manifestations 
of weakness, atrophy, fibrillary and fascicular twitchings 


of the muscles; vasomotor hyperactivity; weight loss of 
58 pounds in seven months; confinement to bed for 





*Read in Section on Medicine, Southern Medical Association, 
Thirty-Third Annual Meeting, Memphis, Tennessee, November 
21-24, 1939, 

*From the Department of Medicine, Vanderbilt University 
School of Medicine, Nashville, Tennessee. 


MORGAN AND WILLIAMS: THYROTOXIC MYOPATHY 261 


four months; transient orchitis; diminished glucose tol- 
erance; creatinuria. Thyroidectomy ; remission with com- 
plete disappearance of myopathy. 

A. M., a white man, aged 52, was admitted to the 
hospital January 16, 1939, complaining of weakness and 
unsteadiness. He had worked hard as a farmer most of 
his life and had felt well in every way until June 28, 
1938, when he suddenly noticed weakness, numbness, 
tingling and muscle tremors. These symptoms devel- 
oped suddenly and were confined at first to the right 
forearm. The skin over this area felt cold and for a 
time was covered with sweat. After a few hours the 
right arm and shoulder had become involved and, 
within twelve days, the entire body. A few weeks 
later he became restless and irritable and generally 
disturbed emotionally, and he noticed palpitation of the 
heart. In spite of increased appetite and increased in- 
gestion of food, his weight dropped in a period of sev- 
eral months from 170 to 112 pounds. The muscles, 
particularly in the extremities, wasted steadily. He 
noticed that exercise increased the muscle tremors. 
When he walked, involuntary, jerking movements of 
the legs rendered him very unsteady. Early in August 
he became so weak that he went to bed and remained 
there until his admission to the hospital in January. 


During the two weeks preceding hospitalization his 
voice became weak and, at times, hoarse. He occa- 
sionally experienced slight difficulty in swallowing. 


In November, the testicles became tender and hot and 
enlarged to twice their normal size. This was not as- 
sociated with any disturbance of the salivary glands. 
There was no urethral discharge. These symptoms 
subsided within a few days. 

His pulse was 120; respirations were 18; temperature 
was 98.6; blood pressure 150/90; and weight 112 pounds. 
He was quite restless and apprehensive. Slight, jerk- 
ing movements of the extremities occurred continuously. 
He was well oriented and cooperative. His voice was 
weak and tremulous. The skin was loose, flushed and 
drenched with sweat. The skin of the feet was cold, 
but was elsewhere warm. With the legs in a dependent 
position the skin below the thighs became very red 
and cyanotic. On elevation of the legs above the level 
of the body normal color returned within thirty seconds. 
The eyes were not remarkable and the extra-ocular 
movements were normal. The pupils were dilated; they 
reacted well to light and accommodation. The vocal 
cords were somewhat thickened, but moved normally. 
The thyroid was diffusely enlarged. Its surface was 
smooth and firm. A coarse tremor of the fingers and 
eyelids was present. The pulse was rapid and totally 
irregular in force and rhythm. There were strong pulsa- 
tions in the arteries of the arms and legs. The lungs 
were clear. The heart was of normal size. The exami- 
nation of the abdomen was not remarkable, except for 
slight rigidity of the wall. The scrotal contents seemed 
to be normal. 


There was generalized atrophy of the skeletal mus- 
cles, especially marked in the shoulder and pelvic girdle 
groups and the extremities. The intrinsic muscles of 
the hands exhibited maximum wasting. The thenar and 
hypothenar eminences were flattened (see Figs. 1A and 
2A). Measurements of the arms, forearms, thighs and 
legs revealed that the wasting was equally severe on the 
two sides. Weakness was general and marked, and was 
more pronounced in the extensor than in the flexor mus- 
cle groups. A moderate number of fibrillary and fasc- 
icular twitchings were present. They were more com- 
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mon in the muscles of the extremities than elsewhere, 
and were increased after exercise. The finger-to-nose 
and heel-to-knee tests were performed poorly because 
of muscular jerking and weakness. As a result of in- 
voluntary movements and weakness the patient stag- 
gered when he walked. The biceps, triceps and perios- 
teal-radial reflexes were moderately hyperactive, but 
there was no spasticity. The knee jerks and ankle jerks 
were somewhat hypoactive. The Babinski, Gordon and 
Oppenheim signs were negative. There was no ankle 
or patellar clonus. The cranial nerves were normal, 
as was the sensory examination. 

Laboratory studies showed a slight glycosuria. The 
hemoglobin and cytological blood studies were normal. 
The Kahn test on the blood was negative. Blood chem- 
ical studies revealed nonprotein nitrogen 36 mg. per 100 
c. c. of blood, sugar 111, calcium 11, phosphorus 3.2, 
cholesterol 83, creatinine 1.1; total serum proteins 7.07 
grams per 100 c. c. of blood, albumin 3.6; globulin 3.5. 
A glucose tolerance test indicated diminished tolerance. 
The basal metabolic rate was +47 per cent. A roent- 
genogram of the chest revealed nothing remarkable. A 
lumbar puncture yielded clear spinal fluid under normal 
pressure. It gave a negative reaction with Pandy’s 
solution. The cerebrospinal fluid Wassermann test was 
negative and the colloidal mastic curve was normal. An 





A B 
Fig. 1, Case 1 
(A) The patient at the time of the first hospital admis- 
sion. (B) Three months after thyroidectomy. In (A) 
the pronounced atrophy of the muscles of the extremities is 
apparent. 
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electrocardiogram indicated the presence of auricular 
fibrillation. The circulation time with sodium cyanide 
(arm to carotid sinus) was 17 seconds; with paralde- 
hyde (arm to lungs) it was 5 seconds. Examination 
of the blood by the method of Shute® indicated vitamin 
E deficiency. One c. c. of prostigmine was injected 
subcutaneously in order to observe its effect upon the 
myasthenia. Although slight subjective improvement 
resulted, this could not be definitely demonstrated with 
an ergometer. The latter consisted of a 200 gram weight 
attached to a kymographic lever 60 cm. from the axis. 
The flexor muscles of the third finger were tested before 
and after the administration of prostigmine. In both in- 

















B 
Fig 2, Case 1 
The hands and forearms (A) before and (B) three months 
after thyroidectomy. 
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stances the muscles were exhausted in less than three 
minutes (see ergograms, Figs. 3A and B). On Feb- 
ruary 1 the administration of Lugol’s solution ten drops 
three times daily was begun. On February 9 the pa- 
tient was placed on a creatine-free diet. Six days later, 
two days following thyroidectomy, a twenty-four hour 
urine specimen contained 0.69 gram of preformed creatin- 
ine and 0.14 gram of creatine. 

As soon as the diagnosis of chronic thyrotoxic myop- 
athy was established, the patient was prepared for 
thyroidectomy. Following the initiation of treatment 
with Lugol’s iodine solution, he became less nervous 
and the muscle twitchings diminished. 
However, in spite of a high caloric in- 
take, supplemented with brewer’s yeast, 
he continued to lose weight. On Feb- 
ruary 10 the basal metabolic rate was 
+27 per cent. On February 13, a sub- 
total thyroidectomy was performed and 
at the same time a specimen of muscle 
was obtained from the neck for histologic 
study. The thyroid exhibited the diffuse 
hyperplasia characteristic of Grave’s dis- 
ease. The skeletal muscle was normal 
histologically. 

For about ten days after operation the 
patient’s condition remained unchanged. 
Then the muscle twitchings disappeared 
and he appeared more relaxed. He began 
to gain strength and weight very rapidly. 
At the time of the discharge from the 
hospital, March 1, he weighed 109 pounds 
and the basal metabolic rate had fallen 
to +9 per cent. Auricular fibrillation 
persisted. A high caloric, high vitamin 
diet, two tablespoonfuls of cod liver oil 
twice daily, two teaspoonfuls of brew- 
er’s yeast three times daily, and ten drops 
of Lugol’s iodine solution three times daily 
were prescribed. 

He was readmitted to the hospital for 
examination May 15, 1939. He was thir- 
ty-six pounds heavier and had regained 
his former strength. He felt well in 
every way, except for some numbness and 
tingling in the feet and slight burning in 
the tongue. He stated that the heart ac- 
tion became regular during March. The 
general physical examination revealed no 
abnormalities except slight redness of the 
tongue and thickened peripheral arteries. 
His appearance had changed remarkably 
(Fig. 1, A and B). He weighed 145 
pounds and appeared calm and relaxed. 
The muscles were of normal size and 
strength and no twitchings were present. 
No vasomotor abnormalities were ob- 
served. The blood cholesterol was 227 
mg. per 100 c. c. and creatinine 1.4. The 
glucose tolerance test again indicated di- 
minished tolerance, but there was no 
glycosuria. The basal metabolic rate was 
—16 per cent. The electrocardiogram 
was normal. A twenty-four-hour urine 
specimen contained 0.97 grams of pre- 
formed creatinine and no creatine. 
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The ergograms and photographs (Figs. 1, 2 
and 4) illustrate some of the remarkable changes 
which occurred in this patient following thyroid- 
ectomy. The initial creatinuria was greater than 
occurs usually in patients with thyrotoxicosis. 
As was to be expected, no creatinuria was pres- 
ent at the second admission. We were surprised 


that the muscle biopsy in this case revealed no 
abnormalities. 


The observations of others! 2 led 





A B 


A 2 min, 20 sec. B 2 min. 40 sec. 


2/17/39 200 gm. at 60 cm. 
Fig. 3, Case 1 


Ergogram of flexor contractions of the third finger (A) before prostigmine and 


(B) after prostigmine administration. 





A 8 minutes 
5/18/39 200 gm. at 60 cm. 


Fig. 4, Case 1 


Ergogram of flexor contractions of the third finger three months after 


thyroidectomy. 
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us to anticipate extensive histological change in 
the presence of the pronounced myopathy. Of 
course, changes may have been present in other 
muscles which were not studied. We are not 
prepared to express an opinion regarding the 
significance of possible vitamin E deficiency. 
Apparently slight vitamin B deficiency was pres- 
ent in this patient at the time of the second hos- 
pital admission. 


Case 2.—Thyrotoxicosis of five months’ duration in 
a vigorous, unusually strong man; frequent, loose bowel 
movements; aching in muscles; weight loss of 52 
pounds; pronounced fatigue; marked wasting and in- 
voluntary twitching movements of muscles. Maximum 
atrophy in shoulder girdle and arm muscles. Creatinu- 
ria; hyperglobulinemia; thyroidectomy followed by 
complete recovery of muscle strength and disappearance 
of muscle atrophy. 

T. P., a white man, aged 39, was admitted to the 
hospital June 16, 1939, complaining of weakness and 
loss of weight. He had always worked hard as a laborer 
and enjoyed excellent health. He and some of his 
friends said that before the onset of the present illness 
he was the strongest man in his county. In February, 
1939, he developed slight fever, malaise, generalized 
aching, abdominal cramps and mild diarrhea. He re- 
mained in bed for a few days and then returned to 
work. He continued to have from two to four bowel 
movements each day and experienced aching in the lower 
back and legs. He developed gradually a ravenous ap- 
petite and increased enormously his consumption of 
food. Nevertheless, between February and June he lost 
52 pounds in weight. Simultaneously his strength failed 
rapidly and he was forced to change to lighter work. 
He experienced fatigue after very slight exertion and at 
times his legs seemed too weak to support his body. 
He observed marked wasting of the muscles of the ex- 
tremities and noticed twitching movements in them. 


Shortly after the above symptoms appeared he noted 
excessive perspiration and marked intolerance to heat. 
He developed restlessness, irritability, insomnia, exer- 
tional dyspnea, palpitation, polydipsia and polyuria. 
Tremulousness became impressive. Friends observed 
early in the illness that his eyes were a little prominent. 


His pulse was 86, respirations were 20, temperature 
was 99.2, blood pressure 130/75, and weight 166 pounds. 
He was intelligent, alert and quite restless. He changed 
position in bed constantly. The skin was warm, moist, 
loose and of fine texture. There was marked enlarge- 
ment of the breast tissues. His face was flushed. The 
pupils were dilated, but reacted well to light and ac- 
commodation. The bulbs converged poorly, but there 
was no exophthalmos. The tongue was tremulous. The 
thyroid was approximately twice the normal size. There 
was a fine tremor of the extended fingers and coarse 
tremulousness of all the extremities was impressive. 
The pulse was rapid and of increased volume, but the 
rhythm was normal. There was no cardiac enlargement, 
and the heart sounds were not remarkable. 


There was marked generalized atrophy of the mus- 
cles. The atrophy was maximum in the shoulder girdle 
groups and in the extremities. In the arms the extensor 
muscles were weaker than the flexors. Flexion of the 
arm was so weak that it could be arrested by the 
force of one of the examiner’s fingers. Tests of co- 
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ordination were well performed. The gait and station 
were normal. No abnormalities of the cranial nerves 
were detected. The deep reflexes were slightly hyper- 
active. The abdominal reflexes were present. The 
Babinski, Gordon and Oppenheim signs were absent. 
The sensory examination was normal. 


The urine was normal. The red blood cell count 
was 6,900,000 and the hemoglobin 19 grams, but within 
a few days these values became normal. The total and 
differential leukocyte counts were normal. Blood 
chemical studies showed the nonprotein nitrogen 34 
mg. per 100 c. c., sugar 100, calcium 12, phosphorus 
3.2 and cholesterol 156; total serum proteins 6.36 gm. 
per 100 c. c., albumin 2.77, and globulin 3.59. The Kahn 
test on the blood was negative. Examination of stools 
revealed no blood, pus or pathogenic parasites. The 
electrocardiogram exhibited, in addition to tachycardia, 
changes suggesting slight myocardial damage. Roent- 
genograms of the lumbar spine revealed hypertrophic 
arthritis. An x-ray film of the chest was not remark- 
able. A twenty-four-hour specimen of urine, collected 
after the patient had been on a creatine-free diet for 
three days, contained 0.9 gram of creatinine and 0.04 
gram of creatine. A glucose tolerance test gave nor- 
mal values. The basal metabolic rate was +46 per 
cent. 


The diagnosis of thyrotoxicosis and chronic thyro- 
toxic myopathy was recorded. The patient was con- 
fined to bed and given sedatives, a high caloric diet 
supplemented with brewer’s yeast and thiamin hydrochlo- 
ride. On June 25, treatment with Lugol’s iodine solution, 
ten drops three times daily, was instituted. By July 
3, the basal metabolic rate had fallen to +20 per cent. 
However, he continued to lose weight and exhibited 
no improvement in strength. Indeed, atrophy of the 
muscles appeared to increase. On July 8, a subtotal 
thyroidectomy was performed. The gland exhibited the 
diffuse hyperplasia characteristic of exophthalmic goiter. 
At the same time a piece of gastrocnemius muscle was 
removed for microscopic study. It revealed some areas 
of atrophy interspersed with areas of normal muscle 
fiber (Fig. 5). 

The postoperative course was uneventful. He was 
discharged July 18 to complete convalescence at his 
home. In the latter part of August he returned to his 
work as a laborer. On September 18, he came to the 
hospital for examination. He had gained thirty pounds 
in weight and felt entirely well. All of the muscles 
appeared normal in size and were of normal strength. 
Especially noteworthy was the complete restoration in 
size and strength of the muscles of the hands and shoul- 
der girdles. No muscle twitchings were present. The 
basal metabolic rate was +24 per cent. 


Case 3.—Postinfectional asthenia with subsequent 
thyrotoxic symptoms; weight loss of thirty-five pounds; 
dyspnea, dysphagia; marked atrophy of shoulder girdle, 
hand and leg muscles; fascicular and fibrillary twitch- 
ings of affected muscles. Death from paralysis of mus- 
cles of respiration. 


Z. P., an electrician, aged 62, was admitted to the 
hospital June 15, 1934, complaining of weakness and 
shortness of breath. He had been in good health until 
November, 1933, when fever, coryza and general malaise 
developed. He recovered promptly from coryza, but 
remained tired, weak, and unable to work. During 
the three months which preceded his admission to the 
hospital he failed rapidly and lost thirty-five pounds 
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in weight. Restlessness, irritability and tremulousness 
were present. At times he experienced some difficulty 
in swallowing. He developed exertional dyspnea and 
palpitation. Occasionally, in association with choking 
sensations and nervousness, he experienced dyspnea at 
rest. 

His pulse was 120, respirations were 32, blood pres- 
sure 175/100, and weight 99 pounds. He appeared 
quite emaciated. The skin was warm, moist, and of 
fine texture. There was a slight lidlag and the eyes 
converged poorly, but there was no exophthalmos. The 
thyroid was slightly enlarged. The tongue and the 
fingers exhibited rather coarse tremors. The chest was 
long, narrow and retracted. The rib margins were flar- 
ing. The respirations were rapid and associated with 
very little movement of the chest. The breath sounds 
were distant, but otherwise normal. There was mod- 
erate thickening of the walls of the peripheral arteries. 
The pulse was rapid, of large volume and normal 
rhythm. The heart was not enlarged and the sounds 
were not remarkable. The abdominal examination re- 
vealed no abnormalities. There was no edema. 


Marked generalized muscular atrophy was present. 


The muscles of the legs, shoulder girdles and hands were 
involved to a striking degree. Weakness of these mus- 
cles was pronounced. Numerous fibrillary and fascicu- 
lar twitchings were observed in practically all of the 
skeletal muscles. These were increased by exercise. 
Myo-edema could be readily elicited. The deep re- 
flexes were slightly hyperactive. The abdominal reflexes 
were absent. There was no ankle or patellar clonus. 
The Babinski, Gordon and Oppenheim signs were neg- 
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Fig. 5, Case 2 
Gastrocnemius muscle. Atrophy of muscle fibers with ag- 
gregations of sarcolemma cells, in contrast with an area of 
normal muscle fibers. 
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ative. The cranial nerve examinations revealed nothing 
remarkable. Tests for ataxia were negative, and nothing 
remarkable was observed about his gait. There was 
no demonstrable disturbance of sensory function. 


The urine, red and white blood cell counts and hemo- 
globin were normal. Blood chemical determinations 
showed nonprotein nitrogen 33 mg. per 100 c. c., blood 
sugar 70, cholesterol 156, calcium 11.5, and phosphorus 
2.6. The Wassermann test on the blood was negative. 
A roentgenogram of the chest and a gastro-intestinal 
x-ray series revealed no abnormalities. Hypochlorhydria 
was present. A lumbar puncture yielded clear fluid un- 
der normal pressure. The cell count was 2, and the 
colloidal mastic and Wassermann reactions negative. 
Four determinations of the basal metabolic rate were 
made. The values recorded were +18, +23, +14 and 
+17 per cent normal. An electrocardiogram was nor- 
mal except for sinus tachycardia. 


The patient died of respiratory paralysis eleven days 
after admission to the hospital. During the period of 
observation, the respirations were frequently above 30 
per minute, varying between 20 and 36, and the pulse 
between 90 and 100. The mouth temperature rarely 
exceeded 99. The disorder was diagnosed chronic thyro- 
toxicosis with severe thyrotoxic myopathy, and on 
June 22 Lugol’s iodine solution, eight drops three times 
daily, was started. On the evening of June 23 he ap- 
peared unusually nervous and apprehensive. Later in 
the night the nurse noticed that he was quite cyanotic 
and he complained of shortness of breath. After a few 
moments respiration ceased. Permission for an autopsy 
was not granted. 


This patient presented a clinical picture which 
was in many respects quite similar to Patients 1 
and 2, although the basal metabolic rate was not 
so high and the manifestations of myopathy 
greatly exceeded the other manifestations of thy- 
rotoxicosis. This has been observed by others 
in patients who subsequently developed the more 
typical thyrotoxic picture. Death in this case 
was attributed to paralysis of the muscles of res- 
piration. 


Case 4.—Thyrotoxicosis for three years; adenomatous 
goiter; generalized demineralization ; compression fracture 
of the ninth and eleventh dorsal vertebra; generalized 
muscular atrophy and weakness most marked in the 
hands; healed pulmonary tuberculosis; cholelithiasis. 


E. K., aged 60, a housewife, was admitted to the hos- 
pital August 31, 1939. For three years she had experi- 
enced a non-productive cough, progressive loss in weight 
(approximately thirty pounds) and asthenia. Her appe- 
tite had remained good. Seven months before admis- 
sion compression fractures of the ninth and eleventh 
thoracic vertebrae occurred when she was severely jolted 
while riding in an automobile. On admission to the 
hospital she was found to have an adenomatous goiter 
associated with frank signs of thyrotoxicosis. Weak- 
ness and atrophy of all the muscles were noted. This 
was especially marked in the muscles of the forearm 
and hands. The thenar and hypothenar eminences were 
flattened, and the interossei muscles were markedly 
atrophic. The atrophy and weakness of these muscles 
of the forearms and hands had progressed to the point 
that the patient was unable to flex completely the wrists 
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or fingers. Small objects could not be grasped with 
the hands. No fibrillary twitchings were observed. 
There was marked limitation of movement of the dor- 
sal and lumbar spine and a kyphos with point tender- 
ness was noted in the region of the tenth, eleventh 
and twelfth spinous processes. The basal metabolic 
rate was +63 per cent, the serum calcium 11 mg. and 
serum phosphorus 3.7 mg. per 100 c. c. X-ray studies 
revealed generalized decalcification of all the bones ex- 
amined and compression fractures of the bodies of 
the ninth and eleventh thoracic vertebrae. 


There was radiographic evidence of healed, bilateral 
tuberculosis and of cholelithiasis. 

After preparation with iodine a thyroidectomy was 
performed in September. The postoperative course thus 
far has been uneventful. It is anticipated that normal 
muscle function will be restored completely. 


Case 5.—Unilateral exophthalmos and extra-ocular 
muscle weakness resulting in diplopia; onset fourteen 
months after thyroidectomy for mild thyrotoxicosis and 
when the basal metabolic rate was —13 per cent. 
Diplopia corrected by glasses. Exophthalmos persists. 

R. C., aged 61, an insurance executive, was admitted 
to this hospital November 2, 1936. For six months he 
had noted weakness. During the three weeks which 
preceded his admission he developed clear-cut symp- 
toms of thyrotoxicosis. He exhibited the signs of mild 
hyperthyroidism. A moderate, diffuse enlargement of 
the thyroid gland was present. No muscular or neuro- 
logical abnormalities were observed. There was no ex- 
ophthalmos. The basal metabolic rate was +23 per 
cent. A subtotal thyroidectomy was performed No- 
vember 17. The pathologist considered the gland typ- 
ical of exophthalmic goiter. The patient’s postoperative 
course was satisfactory, and he was discharged De- 
cember 15, at which time the basal metabolic rate was 
—2 per cent. His condition remained satisfactory until 
January, 1938, fourteen months after thyroidectomy, 
when diplopia developed. At about the same time his 
wife noted that right exophthalmos was present. The 
basal metabolic rate, determined two weeks after the 
onset of diplopia, was —13 per cent. 

He was admitted to the hospital April 22, 1938, com- 
plaining only of diplopia, when looking to the right 
and downward, and exophthalmos. On examination he 
was found to have slight exophthalmos on the right 
and edema of the right upper eyelid. Ophthalmologic 
examination revealed weakness of the right inferior 
rectus muscle. There was no manifest strabismus. No 
other neuromuscular disturbance was present, and there 
was no evidence of thyrotoxicosis. The basal metabolic 
rate was —19 per cent. The Wassermann test on the 
blood was negative. The spinal fluid was clear under 
normal pressure and contained two cells per cm. There 
was no excess globulin and the Wassermann reactions 
were negative with 0.2, 0.5, and 1 c. c. 

The diplopia was corrected by the use of glasses and 
the patient was discharged. The unilateral exophthal- 
mos has persisted. 


DISCUSSION 


Thyrotoxic Myopathy.—The first four cases 
recorded in this communication and four re- 
ported by Ayer et al.,* Starling et al.,° and Par- 
sons and Twort® represent examples of a severe 
disturbance of muscle structure and function in 
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thyrotoxicosis. An analysis of these clinical 
records reveals many points of interest. 

Seven of the eight patients were males. The 
age varied from 39 to 62 years. All had ex- 
perienced good health and several had been con- 
spicuously vigorous and strong. In two in- 
stances the patients thought their difficulty was 
precipitated by an attack of grippe. In all the 
major symptoms appeared rather suddenly. 
Weakness was usually the first manifestation. 
This appeared in the arms, hands, legs, back or 
throat. Two patients experienced generalized 
weakness from the beginning. Asthenia was fol- 
lowed by obvious muscle atrophy, muscular 
twitchings and weight loss. Although symptoms 
probably thyrotoxic usually appeared concom- 
itantly with those of the myopathy, the domi- 
nant manifestations were clearly those of the 
latter. In five instances definite thyrotoxic 
symptoms did not appear until after several 
weeks or months had elapsed. Three individuals 
lost over fifty pounds. With the development 
of muscle atrophy and weight loss, asthenia usu- 
ally became profound. Several subjects were 
confined to bed. The main complaint of seven 
of the eight patients, on admission to the hospi- 
tal, was weakness, and one complained of diffi- 
culty in swallowing. The speed with which the 
muscular disorder progressed is indicated by the 
interval of time from the onset of definite myo- 
pathic symptoms until hospitalization. This va- 
ried from two to eighteen months; in six in- 
stances it was less than eight months. Dyspnea 
was complained of by four subjects. The cause 
of this symptom was not always apparent. We 
suspect that it was due to weakness and atrophy 
of the muscles of respiration. One patient exhib- 
ited this to a striking degree and died eventually 
of respiratory paralysis. It is remotely possible 
that myocardial changes similar to those in the 
skeletal muscles were present, although none of 
the patients exhibited cardiac enlargement or 
evidence of congestive heart failure, and electro- 
cardiograms of two of the Vanderbilt Hospital 
patients were not diagnostic of myocardial dam- 
age. Weight loss, marked atrophy and weakness 
of skeletal muscles and fascicular and fibrillary 
muscular twitching dominated the findings on 
physical examinations in three of the Vanderbilt 
Hospital cases; the fourth exhibited marked 
muscular atrophy, but muscular twitchings were 
absent. The atrophic process was generalized, 
but an element of selectivity was apparent in the 
extremities and in the girdle muscles. The the- 
nar muscles and the interossei of the hands were 
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especially affected. The extensor muscles ap- 
peared more involved in the process than the 
flexor groups. In the group of eight cases, in- 
cluding our own and four from the literature, 
laryngeal involvement was suggested by hoarse- 
ness or a high-pitched voice in four instances. 
Three of these patients also complained of diffi- 
culty in swallowing. Muscle twitchings, either 
fibrillary or fascicular, were present in seven pa- 
tients, were usually numerous and were generally 
aggravated by exercise. The deep reflexes were 
hyperactive in two patients, hypoactive in one 
and normal in the remainder, and Babinski’s 
sign was absent. No objective sensory disturb- 
ance or cranial nerve abnormality was noted. 


The thyroid was not greatly enlarged in any 
instance. Indeed, only a slight diffuse enlarge- 
ment was the rule and this escaped detection at 
the first examination in several instances. The 
physical signs of thyrotoxicosis were present 
in every case, but they were not always typical 
or conspicuous. Six patients had basal meta- 
bolic rates which were between -+-44 per cent 
and +63 per cent. One patient’s rate was 
+18 per cent. In one case the determination 
was not made. The spinal fluid was examined 
in six cases and was normal in each instance. 
Thyroidectomies were performed on seven pa- 
tients. It is too soon to evaluate the effect of 
operation in one case (Case 4, Vanderbilt Uni- 
versity Hospital). In six instances the thera- 
peutic effects were extraordinary. Each patient 
gained weight rapidly. The muscles enlarged 
to approach their normal size; muscular twitch- 
ings disappeared; and strength rapidly returned. 
Within a few months the six patients experi- 
enced complete restoration of health without 
evidence of residual muscle damage. 


Pathogenesis —Myasthenia is well recognized 
as a characteristic symptom of thyrotoxicosis. 
Lahey‘ and others have described tests to dem- 
onstrate and measure it. The occurrence of 
creatinuria in hyperthyroidism emphasizes the 
disturbing effect of the latter on muscle metabo- 
lism. Theories have been advanced to explain 
the muscle weakness. Palmer, Carson and Sloan* 
suggested that creatinuria in thyrotoxicosis may 
indicate a disturbance in the formation of a 
labile phosphorus-creatine compound, phospho- 
creatine, which probably plays an important role 
in muscle contraction. Shorr, Richardson and 
Wolff® proposed that the enzyme system which 
controls the breakdown and synthesis of phospho- 
Creatine may be adversely affected by the thy- 
roid hormone. 
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The pathogenesis of thyrotoxic muscular atro- 
phy is not known. The simultaneous atrophy of 
muscles and disappearance of fat stores sug- 
gests that the two tissues are affected by the 
same destructive factor, namely: hypermetab- 
olism. That fat and carbohydrate are stored 
in the body and that these stores are depleted 
under the influence of thyrotoxicosis is gen- 
erally accepted. Boothby and associates'® have 
demonstrated that protein storage also occurs, 
may amount to nearly two kilograms in a man 
of average size, and is utilized during the periods 
of protein starvation. It is possible that myop- 
athy in thyrotoxicosis occurs chiefly in those 
subjects whose “deposit protein” is exhausted 
and whose muscles are thus made vulnerable to 
the effects of excessive metabolism. 


Diagnosis ——The diagnosis of thyrotoxic my- 
opathy may be difficult. Unless muscular atro- 
phy and weakness is accompanied by obvious 
thyrotoxic manifestations, it may be confused 
with progressive central muscular atrophy,’® 
progressive muscular dystrophy or myasthenia 
gravis.1415 However, the demonstration of the 
presence of thyrotoxicosis and the response to 
treatment dispel all doubt regarding the nature 
of the disorder. 


Exophthalmic Ophthalmoplegia —Brain et al.5 
divide the thyrotoxic myopathies into three 
groups; (1) acute thyrotoxic myopathy; (2) 
chronic thyrotoxic myopathy; and (3) thyro- 
toxic periodic paralysis. The eight cases which 
we have reviewed belong to the second group. 
Still another condition, which Brain and Turn- 
bull!! designate exophthalmic ophthalmoplegia, 
is illustrated by Case 5 of the Vanderbilt series. 
In a recent review of the subject Brain expresses 
the opinion that this disturbance of the extra- 
ocular muscles in thyrotoxicosis is etiologically 
distinct from the thyrotoxic myopathies. Ex- 
ophthalmic ophthalmoplegia occurs in patients 
who have had at one time or another thyrotoxi- 
cosis. The latter may not have been severe. 
Furthermore, as Thomas and Woods” have em- 
phasized, and as was the case with our patient, 
the exophthalmos may develop months after thy- 
roidectomy. Indeed it may appear first when 
the patient has postoperative myxedema. The 
condition has been known to persist for many 
years. Thus it differs from the thyrotoxic my- 
opathies both in development and in response to 
treatment for thyrotoxicosis. The exophthalmos 
is thought to be due to swelling of the contents 
of the orbit resulting from chronic inflammatory 
changes. Forward dislocation of the eyeball 
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ensues.!* The ophthalmoplegia is considered a 
result either of increased intra-orbital pressure 
or of swelling and degenerative changes in the 
extra-ocular muscles."! 1* 38 


SUMMARY 


Four cases of chronic thyrotoxic myopathy 
are reported. Two patients recovered following 
thyroidectomy. One died, while being prepared 
for thyroidectomy, apparently from exhaustion 
of the muscles of respiration. The fourth pa- 
tient, in whom thyrotoxic osteoporosis is present 
also, has been operated upon too recently to al- 
low for an evaluation of therapeutic results. 
These cases and four from the literature are 
subjected to brief clinical analysis. The patho- 
genesis of thyrotoxic myopathy is discussed. 


A case of exophthalmic ophthalmoplegia is re- 
corded in which diplopia developed fourteen 
months after the patient recovered from thyro- 
toxicosis. The pathogenesis of this condition is 
briefly discussed.* 
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DISCUSSION (Abstract) 


Dr. W. de Gutiérrez-Mahoney, Nashville, Tenn—The 
diagnosis of thyrotoxic myopathy is obvious in the pres- 
ence of goiter and exophthalmos, but when these are 
not present or are questionable, one must resort to 
analysis of the muscular atrophy. The thyrotoxic affec- 
tion is characterized by a relatively rapid atrophy of 
all skeletal muscles, most striking in the face and hands, 
with fasciculation in some cases, poorly responsive deep 
reflexes and normal cutaneous reflexes. The plantar re- 
sponses are flexor. There is no reaction of degeneration 
on electrical stimulation and sensation is normal. 

The condition may be confused with severe polyneu- 
ritis, but the concomitant loss of sensation is diagnostic. 
Syphilitic meningitis affecting the spinal cord may be 
ruled out by examination of the cerebrospinal fluid. Any 
of the muscular dystrophies which occur in adults must 
be excluded and a history of familial affection, absence 
of fasciculation and the low basal metabolic rate will 
decide the issue. Greatest difficulty arises from that 
broad group of neurologic diseases which affect only the 
motor system, motor neurone disease, which includes 
bulbar palsy, pseudobulbar palsy, progressive muscular 
atrophy, amyotrophic lateral sclerosis or combinations 
of any of these. Here the basal metabolic rate may 
be elevated and there also is no loss of sensibility. Thus, 
the distinction rests on the presence of exaggerated deep 
reflexes with extensor plantar responses and on the type 
of muscular fasciculation present. In the thyrotoxic 
affection the fasciculation is slow and gross, affecting 
large bundles of muscle matter, perhaps 10 cm. in length, 
and recurring in the same place; in the other it is fast 
and fleeting, affecting only a fraction of a centimeter 
of muscle and never reappearing in the same place dur- 
ing an ordinary examination. 

One usually looks with optimism on the problem of 
the thyrotoxic cardiac patient because it is practically 
erased by thyroidectomy. It is quite the same with 
thyrotoxic muscular atrophy: the muscles recover their 
bulk and power after operation. One might speculate 
that auricular fibrillation is the expression of cardiac 
muscle comparable to fasciculation in the skeletal mus- 
culature. But the analogy must stop here for the thyro- 
toxic heart is not small, and histologically it is not 
fatty. Cardiac muscle is the only striated muscle in 
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the thyrotoxic body which is not affected when studied 
histologically 

The pathology of the condition further elucidates 
the physical findings. It is limited to the voluntary 
muscular system. In no instance have any changes 
been found in the peripheral nerves or spinal cords of 
patients who have had general atrophy, nor any changes 
in the nuclei of the pons or oblongata in those who have 
died of acute failure of the muscles innervated from 
the bulb; nor have any with ophthalmoplegia shown 
alterations of the oculomotor, trochelar or abducens 
nuclei. All striated musculature but that of the heart 
is affected; non-striated muscle has been free of in- 
volvement. The condition was first studied by von 
Recklinghausen, who in 1863 called it fat metamorpho- 
sis. Alkanazy’s report in 1898 taught us that in the 
gross all muscles are pale, small and striped with yellow 
lines of fat. Microscopically, even in a patient who had 
early and only moderate thyrotoxicosis and died of ap- 
pendicitis, the changes were found equally in all muscles 
but the involuntary. These were: division of muscle 
fibers from each other by layers of fat cells; an increase 
of the nuclei and clumping of the nuclear chromatin into 
picturesque figures; disappearance of the longitudinal 
striations usually without affection of the cross stria- 
tions. There was no similarity to Zenker’s degeneration 
nor to atrophy of disuse. Alkanazy gave it the descrip- 
tive name of “interstitial lipomatosis of the voluntary 
muscles.” 


Dr. Neuton S. Stern, Memphis, Tenn —We find in 
this condition that all the muscles have been wasted 
except the muscle of the heart. It is interesting that 
the labor of the heart under a condition such as this 
has been increased enormously because the circulation 
has been greatly increased and the amount of blood has 
been moderately increased. The other muscles have not 
had to increase their labor. Therefore, the failure of 
the heart to shrink in comparison with the rest of the 
muscles may possibly be considered as a compensatory 
work hypertrophy. 

Although there is a definite wasting, we are not 
certain whether the muscles are primarily at fault or 
whether the central nervous system or the nerves them- 
selves are at the basis of the phenomenon. 


Fibrillations of the muscles may be compared perhaps 
to the fibrillation in the heart. Whether there is any 
definite relationship in the development of these two 
types of muscular contraction we do not know, but it is 
interesting to speculate. 


There are a couple of other factors that suggest the 
possibility of nervous involvement. One is the disturb- 
ance of reflexes which has just been mentioned by Dr. 
Morgan. This may be present because of the nervous 
system disease rather than because of the myopathy 
itself. And it is well known, of course, that in hyper- 
thyroidism vasomotor instability is a constant sign. 
This instability seems to be dependent upon a disturb- 
ance in the nervous system somewhere. 


In the average case of thyrotoxicosis there is not 
much pathologic change in the heart muscle. The mus- 
cle has been studied in many cases and the changes have 
been insignificant except those which could be at- 
tributed to concomitant disease. Experimental hearts 
that have been stimulated by thyroxin show no, or no 
great, pathologic change. 


Let me cite you a case which I studied a good many 
years ago with Dr. Aub in Boston: that of a patient who 
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had a complete heart block. The local physician, not 
recognizing this condition, gave her very large amounts, 
thousands of grains, of thyroid extract in the attempt 
to increase the heart rate. The apex rate never rose 
above the sixties, but the auricular rate was up to 
about 110, as I recall, and with proper treatment and 
the leaving off of the excessive dose of thyroid the au- 
ricular rate dropped; the ventricular rate stayed about 
the same. This suggests also that the effect of the 
thyrotoxic condition may not be directly on the heart 
muscle, but may be either on the sinus node or acting 
on the sinus node through the central nervous system. 





TUMORS OF THE GLOMUS (GLOMANGIO- 
MAS OR ANGIOMYONEUROMAS)* 


By Ricuarp W. Fowrxkes, M.D. 
and 


ALLEN W. Peppte, M.D. 
Richmond, Virginia 


The first clinical description of the tumors 
with which this paper is concerned was made by 
Wood! in 1812. In that year Wood published 
two papers on these interesting tumors, and in 
1829 a third paper on this same subject. He 
gave a Clear clinical description of the cases and 
Grieg? summarized Wood’s observations as fol- 
lows: 


“Wood noted its long duration, its small size, its be- 
nignity, its limitation of growth, its firm consistency, its 
definition and its site. But above all he noted the 
character of the pain, which was intermittent, spas- 
modic, subject to paroxysmal exacerbations, and often 
of excruciating severity. The susceptibility of these 
tumors to changes of temperature, whether to heat or 
to cold, was present in two of his cases, and the imme- 
diate and permanent relief of all symptoms by excision 
was recorded with satisfaction. In his third case, he 
noted a very significant fact, namely, that the painful 
nodule on the lateral surface of the right leg visibly in- 
creased in size during the paroxysms. Two other cases 
reported by Wood showed also changes in size and 
color during the paroxysms of pain.” 


Case 1—Miss N. C., aged 39, a bookkeeper and 
stenographer, was seen on December 10, 1937. She 
complained of a small, painful, discolored area under the 
nail of the left middle finger. The lesion had been pres- 
ent for three years. She gave a history of suffering 
excruciating pain from this lesion, which frequently radi- 
ated up the arm, and was burning and lancinating in 
character. She was unable to use this finger in type- 
writing, and on three occasions following slight traumas, 
the paroxysm of pain was so severe that it caused her to 
faint. During the winter months the pain was present 
constantly. 

Examination showed a matchhead sized, bluish, dis- 





*Read in Section on Dermatology and Syphilology, Southern 
Medical Association, Thirty-Third Annual Meeting, Memphis, 
Tennessee, November 21-24, 1939. 
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coloration beneath the central portion of the nail of the 
affected finger. There was no visible deformity present 
of the finger or of the nail. 

Diagnosis of a glomus tumor was made. The nail was 
removed and a tumor 2 x 4 mm. was excised. It ex- 
tended downward to the periosteum, which showed a 
slight indentation. The relief from pain was immediate, 
and a letter written six months later said: 

“The finger is almost as good as ever. A new nail 
has grown all the way out in perfect shape and I would 
never know anything had been wrong.” 


There has been no recurrence to date. It is of in- 
terest to add that eight months previously she had re- 
ceived a total of 800 r from a roentgenologist with no 
relief, 


Case 2—Mr. A. R., a Jewish butcher, aged 30, was 
seen March 28, 1939. He complained of a painful tumor 
on the inner surface of the left arm that had been 
present 7 or 8 years. The patient stated that he in- 
jured his arm with the sharp point of a pencil and 
that the tumor developed at the exact site of the injury 
within a few months. Since that time the lesion has 
remained stationary in size. Two years after the tumor 
developed, he consulted a physician regarding its pres- 
ence, although there were no subjective symptoms 
present. The physician thought that some of the broken 
off lead of the pencil was still present and cut into the 
tumor with a knife, but found nothing. Two years 
later pain first began in the growth and he consulted 
the same physician. This time it was cauterized, but 
not removed, with a red hot needle. The patient 
states that for the last three years the lesion had be- 
come more and more painful. Sudden pressure, such 
as a slap on the arm, or squeezing of the arm, would 
cause severe pain, but not radiating in character. For 
a month preceding the present examination the tumor 
had caused a very annoying aching pain at night, and 
had interfered with sleep. He complained that “cold, 
rainy days” within the last few weeks caused pain. 

Examination showed a purplish tumor on the left arm 
two inches above the medial condyle (Fig. 1). The lesion 
was round, and was a half of an inch in diameter, and 
stood 3/8 of an inch above the skin. It was soft, easily 

















Fig. 1 
Gross appearance of the lesion. 
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movable, and when palpated the patient flinched from 
pain. There was a small scar on the top of the tumor, 
caused by the previous cauterization. 


The diagnosis of a tumor of the glomus was made 
and under local anesthesia the tumor was removed. 
Healing was uneventful, all the symptoms were relieved, 
and until now there has been no recurrence. 

In 1812, Wood chose to call this tumor “‘pain- 
ful subcutaneous tubercle,” and in 1829, while 
adding to cases he® had already described, re- 
ported that such painful tubercles had been de- 
scribed by many of the older writers, even back 
to Hippocrates and Galen. In Germany, Ko- 
laczek,* in 1877, and Kraske,* in 1880, de- 
scribed cases under the title of “‘angiosarcomas.” 
Muller* continued the series in 1901, changing 
the name to “perithelioma.” In France, Chan- 
delux published, in 1882, a paper called “His- 
tological Researches on Painful Subcutaneous 
Tubercle.” One of his tumors, almost certainly 
a glomal tumor, he described as a tubular epi- 
thelioma, probably coming from the sweat glands. 

In 1920 and in 1922, Barre,* a French neu- 
rologist, published four cases of these painful 
tumors and the material was given to P. Masson® 
for study. Masson was the first to describe ac- 
curately the normal glomus, which he designated 
a neuromyoarterial glomus, and to point out 
the relationship of this structure with the path- 
ologic glomal tumor. This was immediately ac- 
cepted as accurate and has stimulated the inter- 
est now shown in these tumors. Popoff,® in 1934, 
gave the most elaborate and complete description 
of the normal arteriovenous anastomosis in 
the English language. He credited Sucquet and 
Hoyer® with the earlier observations on this 
anatomical unit. The normal glomus is distrib- 
uted widely but unequally over the cutaneous 
surface. Most of these arteriovenous anasto- 
moses are found on the palmar and plantar sur- 
faces of the hands and feet. The nail beds and 
the tips of the digits are particularly well sup- 
plied. 

The glomus is found in the stratum reticu- 
lare and is no particular relation to the pacinian 
corpuscles. Its size varies, depending upon the 
location. Those in the pad of the toe measure 
from 120 to 220 microns, and those of the nail 
bed 60 to 150 microns. Popoff® says that the 
digital glomus is an unstable unit, but that the 
average number of canals per square centimeter 
in a normal great toe of a 20-year-old individual 
is: plantar surface, 18; lateral surface, 10; nail 
bed, 24; and nail matrix, 12. Briefly, the nor- 
mal glomus consists of the following structures: 
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(1) an afferent artery, (2) Sucquet-Hoyer ca- 
nal, or arteriovenous anastomosis, (3) primary 
collecting vein, (4) preglomic arteriole, and (5) 
nerves (Fig. 2). 

The Sucquet-Hoyer canal is a much convoluted 
modified arteriole communicating directly with 
a vein. This canal possesses a characteristic 
cellular wall. The lumen is narrow and irregu- 
lar, lined with one or two layers of endothelial 
cells. The internal elastica is absent. There is 
a muscular coat amid whose cells may be seen 
the epithelioid-like cells. These cuboidal cells 
contain oval nuclei poor in chromatin, and the 
cytoplasm stains poorly, or not at all. The pe- 
ripheral zone of the canal is composed of loose 
collagenous tissue in the meshes of which non- 
medullated nerves may be seen. 


The physiologic functions of the normal glo- 
mus are imperfectly understood. The work of 
Grant and Bland’ suggests that they may play 
a part in temperature regulation of the exposed 
parts of the extremities. Popoff,® in his exam- 
ination of the digital vascular system of fetuses 
from the age of 4%2 months to term, found a 
complete absence of the glomus. He also found 
that there was a decrease in the number of these 
units in people past 60 years of age. It is a 
well-known fact that the 
regulation of cutaneous 
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with tumors of the glomus. They conclude 
that: 


(1) “The efferent side of the reflex is not limited to 
the peripheral nerve distribution of origin.” 

Thus the writers have explained their experi- 
ments which showed vasodilatation of the entire 
extremity bearing the tumor. This vasodilata- 
tion disappears after the tumor is excised. 

(2) “The persistence of vasodilatation for two or 
three months, associated with discomfort in the scar, 
suggests that pain acts as the afferent stimulus which 
produces the characteristic vasodilatation.” 

Summarizing the functions of the glomus, 
quoting Popoff,® possibly his statement may be 
somewhat dogmatic, but it is as follows: 

“The function of the glomus is to control arterio- 


venous circulation in the digits and to regulate both 
the local and the general temperature of the body.” 


The tumor of the neuromyo-arterial glomus 
has been recognized as a distinct pathological 
entity since Masson’s® published study in 1924. 
These small tumors, varying in size from a few 
millimeters to two centimeters, are found in, 
and in relation to, the stratum reticulare, either 
subepidermal or subungual. They have been de- 
scribed as being deep red to purple to blue in 
color, with perhaps the greatest number of the 





temperature in the new- 
born and elderly is poor. 
Grosser* reported that 
cold-blooded amphibians 
are not supplied with this 
type of arteriovenous 
anastomoses. Clara® found 
the glomus highly devel- 
oped in birds, whose tem- 
perature in general is 
higher than that of mam- 
mals. If the neuromyo- 
arterial glomus is a reg- 
ulator of peripheral cir- 
culation, there may be 
some basis for the above 
suggestions. The rich 
nervous mechanism sug- 
gests that regulation of 
temperature may occur 
through local vasomotor 
reflexes. Stabins, Thorn- 














ton and Scott!” have stud- 
ied some of the vasomotor 
reactions in two patients 


Fig. 2 


Semidiagrammatic illustration of a normal glomus. (1) afferent artery, (2) Sucquet-Hoyer 
canal, (3) primary collecting vein, (4) preglomic arteriole, (5) nerves. (Reproduced from 
Popoff, Arch. Path., 18:295, 1934.) 
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described cases being blue. They nearly always 
occur singly, but to this there are definite re- 
ported exceptions. Kirschbaum and Teitelman,™ 
reviewing 106 cases with 125 tumors, pointed out 
that 81 were on the upper extremities, 31 on 
the lower extremities, and 13 elsewhere over 
the body. Of 48 that were on the hand, 29 
were subungual. Stout’st figures showed that 
the great majority of subungual and digital tu- 
mors occur in females, while the tumors occur- 
ring on other portions of the extremities are far 
more frequent in males. No particular racial 
predisposition was noted, except that they are 
rare in negroes, only one case!” being recorded 
in this race, and Stout* felt also that they were 
more frequent in Jews. The age limits are from 
1 to 82 years. Symptoms have persisted from 
two months to forty years. 

Pain is the outstanding feature of this affec- 
tion, as was brought out in the opening para- 
graph of this paper. It is either spontaneous or 
easily induced with the slightest provocation, as 
in the case of the typist, who could not use the 
affected finger, another case of the surgeon who 
could not wear rubber gloves, another case of the 
brush of an overcoat against a tumor on the knee 
bringing on a paroxysmal seizure of pain. 

Considering the mechanism of the production 
of pain, Masson’s belief has been generally ac- 
cepted that it is caused by pressure on adjacent 
and near-by tactile corpuscles. Approximately 
one-half of the cases of these tumors are thought 
to have occurred at the site of an injury. In- 
creased sweating of the affected extremity has 
been noted several times. 


Upon histologic examination these tumors are 
found to be composed of numerous blood vessels 
with a peculiar structure of their walls (Fig. 3). 
These vessels resemble the Sucquet-Hoyer canals 
of the normal glomus. The glomal (or epithelioid) 
cell is found in these vessel walls and is easily 
recognized by its clear cytoplasm and globular 
nucleus (Fig. 4). The vessels of these tumors are 
lacking in elastic tissue. The collagen fibers are 
pushed aside, and in some instances this gives the 
impression of a capsule. The collagenous material 
about the cells in the tumor proper is also char- 
acteristic of the glomus tumor® (glomangioma). 
Among the glomus cells, with sections properly 
stained, non-myelinated nerve fibers may be 
seen. Some authorities claim that these termi- 
nal nerve processes are in syncytial relationship 
with the glomus cells.° The type of cell struc- 
ture observed may be either preponderant in 
muscle, nerve, or blood vessel tissue, and hence 
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the diagnosis in some instances has been myoma, 
neuroma or angioma. 

Since it has been shown by Masson® that 
these tumors originate in the normal glomus and 
reproduce it rather faithfully, they should be 
classified as hamartoma rather than true neo- 
plasms. 

A number of conditions must be considered in 
the differential diagnosis. Some of the most 
common ones are: (1) subungual exostosis, (2) 
subungual clavis, (3) synovial cysts, (4) sub- 
ungual fibroma, (5) melanoblastoma, (6) sar- 
coma, and (7) carcinoma. 





Fig. 3 
Shows vascular nature of tumor. 





Fig. 4 
Higher magnification showing the characteristic 
glomal cells. 
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Two questionable cases of malignancy have 
been cited by Kirschbaum and Teitelman,!! who 
reported a case of malignant tumor of the omen- 
tum on the order of a glomus. 


Examination of the excised tissue with the 
microscope should establish the diagnosis. 


Complete removal of the cutaneous lesions 
has resulted in cure. It must be remembered 
that some of these tumors are exceedingly small, 
and therefore might be missed. 


Mackey and Lendrum summarize the treat- 
ment in quoting Picard’s epigram: 


“In dealing with this, as with all rare lesions, the most 
difficult step is to bring it to mind—this done, its treat- 
ment is simple: extirpation.” 
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DISCUSSION (Abstract) 


Dr. M. Toulmin Gaines, Mobile, Ala—The dermatol- 
ogist rarely sees this condition, as the surgeon is gen- 
erally consulted about it, and rightfully so, since the 
remedy is surgical. The year books of Wise and Sulz- 
berger back to 1931 and of previous editions from 1925 
reveal no mention in the index of this condition. Stout 
wrote in 1935 that the term “painful subcutaneous 
tubercle” was obsolete since 1900. But a list under 
the above heading in the Journal of Cancer, May, 1939, 
includes glomus tumors 25 cases, 1 without pain, 3 un- 
recorded as to pain, and 21 with the characteristic pain. 

The situation of the glomus in the stratum reticulare 
makes the distinction between subcutaneous and subepi- 
dermal unimportant. 

In the very full history and bibliography given in 
this paper, no mention is made of the case of our 
friends and former guests of this Section, Drs. Weidman 
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and Wise, possibly because of their conclusion that their 
case was not one of true glomus tumor, one reason be- 
ing the absence of pain. Lacking clinical experience 
with this condition, my discussion will be devoted to 
an analysis of the cause of the characteristic pain. 

Tumors reported in 1916 by Masson, and in 1922 by 
Barre, are described as containing large pacinian cor- 
puscles flattened against the tumor capsule. But pacin- 
ian corpuscles do not carry the sensation of pain. They 
convey the sensation of deep pressure. 


Masson is quoted as saying that the pain is caused 
by the pressure on the near-by tactile corpuscles (Meiss- 
ner’s corpuscles). However, modern physiologists agree 
that “pain is subserved by naked nerve endings lying 
in the dermis and the deeper layers of the epidermis; 
there is no organized end organ for this sensation.” 
The large number of non-myelinated nerve fibers lying 
between the so-called epithelioid cells, with some of their 
fibrils terminating in the cytoplasm of these cells, are 
probably involved in the production of the intense pain. 
These epithelioid cells are really involuntary muscle 
cells of the arterioles and are therefore subject to intra- 
vascular tension, a cause of pain widely accepted by 
physiologists. 

Some claim that pain can be felt only in the skin; 
that the parenchyma of internal organs is incapable 
of pain except as affecting central skin levels. Others 
include the serous membranes and consider them re- 
sponsible for pain in the alimentary canal. Here again, 
however, the tension of the involuntary muscle wall of 
the digestive tube would seem a more plausible interpre- 
tation, and in line with the explanation of the pain of 
vascular tension. Tension may cause pain in involun- 
tary muscle by compression of the nerve fibers or by 
cutting off the blood supply. In the blood vessels the 
pressure of the contained blood could cut off the supply 
to the vasa vasorum. The old saying that neuralgia 
is the cry of a starved nerve can be paraphrased as: 
pain is the cry of a nerve deprived of its blood supply. 
This is the accepted interpretation of the pain of angina, 
the cutting off of the coronary blood supply to the 
heart muscle. 


The pain of angina referred to the arm and finger 
recalls the reported case of glomus tumor where the 
pain in the tumor was also felt over the side of the 
body with unilateral sweating. 


While agreeing with the quotation of the essayists 
“that pain may be the afferent stimulant which causes 
dilatation,” yet it would seem that the response to the 
stimulation of heat, cold or traumatism would be 
hyperemia; and that the resulting dilatation would 
cause the characteristic pain. The swelling of the tu- 
mor which is reported as accompanying the pain is the 
cause, not the result, of the pain. This is in consonance 
with the “double pain response” of Lewis and his co- 
workers, the pain from immediate stimulation being fol- 
lowed by more lasting and widespread pain differing 
in origin and character. 


It has been suggested that heat may cause hyperemia 
in the blood spaces and cold contraction of the epi- 
thelioid muscle cells, thus producing tension in each in- 
stance, but by divergent physiologic processes. 

In explaining the function of a normal glomus, the 
intermediate collecting veins seem to be overlooked 
by some writers, one of whom describes the action of 
the glomus as a shunting process of the arterial blood 
directly into the venous circulation. But this would 
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not conserve heat, as it could not affect the flow from 
the central circulation. However, in the Weidman- 
Wise diagram in Archives of Dermatology, May, 1937, 
we can see that the intermediate collecting veins would 
hold back the warm blood before its flow into the gen- 
eral circulation occurred through the venous capillaries. 

Dr. McCarthy, who quotes freely from this report in 
his demonstration for the American Society of Clinical 
Pathology, emphasizes that a true glomus tumor is a 
disorderly glomus attended by hyperplasia of its ele- 
ments; the disorder consisting in new formations of 
Sucquet-Hoyer canals; the hyperplasia consisting of the 
epithelioid cells arranged without uniformity. The 
Wiedman-Wise case is of two-fold value: first, that 
there were no new canals, but a tortuosity and saccula- 
tion of the original canals; secondly, the absence of 
non-myelinated nerves as demonstrated by Dr. Saten- 
stein accounted for the absence of pain. This case 
also showed many similar lesions on other parts of 
the body. Tietlebaum, reporting a case of glomus-like 
tumor in the omentum, quotes from the British Journal 
of Dermatology for 1937, the statement that a glomus 
on other locations than the extremities should be looked 
upon as a heterotopic formation. 

The relationship of the normal glomus to glomus 
coccygeum, the gland of Luschka, and the possible paral- 
lel between the pain of glomus tumor and that of 
coccydinia are matters to attract our further interest in 
this absorbing subject. 


Dr. D. Truett Gandy, Houston, Tex.—It is a curious 
fact that, although this condition has been known for 
a long time, it is only recently that it has attracted 
much attention. There is one point I should like to 
emphasize. It has been a common error in describing 
this lesion to call it a “bluish purple discoloration 
mounted on a small cutaneous elevation.” That this is 
by no means always true is proven by the number of 
reported cases in which there was neither elevation nor 
discoloration on the surface of the skin. As an illustra- 
tion of this fact, I should like to cite the case of a 
young woman who presented the complaint of pain in 
the right index finger tip. There was absolutely noth- 
ing to be seen on the surface, but on going over the 
finger tip with a pencil point, a point of pressure could 
be found which caused the patient to recoil with pain. 
She had been unable to play the piano or to use a 
thimble or to do anything which involved the use of 
that finger tip. This had gone on for years and she 
had been made acutely miserable by it. 

To make a long story short, a small palmar flap of 
skin and subcutaneous tissue was dissected up, and a 
little bluish, spongy nodule was revealed lying in the 
subcutaneous tissue. It was excised, the wound re- 
paired, and complete recovery followed. Yet in that 
patient there was neither elevation nor discoloration on 
the finger tip. 

Now, there is an anatomic reason for this. As Dr. 
Fowlkes showed in his third slide, the normal cutaneous 
glomus from which this overgrowth originates lies in 
the reticular area of the skin. If it expands upward 
toward the epidermis, it may indeed produce either ele- 
vation or discoloration on the surface, much as the 
dense lymphocytic infiltrate of lichen planus imparts a 
bluish color to the lichen planus papule; but if, on the 
contrary, it grows downward into the subcutaneous tis- 
sue, as it may do, then, of course, you can readily see 
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that there will be neither elevation nor discoloration 
on the surface. 


Dr. Fowlkes (closing) —We do not see many of these 
tumors, but when one realizes that the first case in 
America was reported in 1934, and that since then more 
than 100 have been reported, it looks as though we have 
been missing them. As dermatologists, we ought to 
keep them in mind. Surgeons and pathologists have re- 
ported most of them. The case described by Drs. Weid- 
man and Wise presented multiple tumors of the order 
of telangiectases, and pain was absent. A number of 
the men who discussed their paper reported additional 
cases of glomus tumors. Schoch reported a case in the 
Texas Medical Journal. 





CHONDROMA OF THE LARYNX REQUIR- 
ING TOTAL LARYNGECTOMY* 


By Murpock EqueEn, M.D. 
and 
FRANK NEvurFFER, M.D. 
Atlanta, Georgia 


A survey of the literature strikes one with the 
rarity of cartilaginous growths of the larynx. 
As late as 1925, Irwin Moore, of London, could 
find records of but sixty-two cases. He noted 
that in the sixteen years from the formation of 
the Section of Laryngology of the Royal Society 
of Medicine in 1909 to 1925 only one case had 
been presented. Moore’s careful study has prop- 
erly provided the foundation for most papers on 
this subject in the intervening fourteen years. 

The rarity of chondroma of the larynx was 
further illustrated by Figi’s report in 1932. He 
presented six cases which had been seen at the 
Mayo Clinic during a period in which approxi- 
mately 600 neoplasms of the larynx had been 
diagnosed. During the year previous to his re- 
port not one chondroma was seen in examining 
ninety-seven patients with laryngeal carcinoma. 
New and Erick, Clerf, Tobeck and others have 
presented reports of one or two cases since then, 
and in their new book, “Carcinoma of the Lar- 
ynx,” the Jacksons mention several observed by 
them. 

Etiology —One thing that modern laryngolo- 
gists are in complete agreement on, is that noth- 
ing is known about the cause of chondromas of 
the larynx. It may be noted that four-fifths have 
been found in men, and that they are most com- 
mon in middle life. 





*Read in Section on Ophthalmology and Otolaryngology, South- 
ern Medical Association, Thirty-Third Annual Meeting, Memphis, 
Tennessee, November 21-24, 1939, 
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CLASSIFICATION 


A great deal has been written about the classi- 
fication of cartilaginous tumors of the larynx. 
Virchow divided them into 

(1) Ecchondromas or Ecchondroses.—These arise from 


the deeper layer of perichondrium; that is, they are 
continuous with pre-existing normal cartilage. 


(2) Enchondromas.—These tumors arise from car- 
tilaginous rests; that is, they have no connection with 
pre-existing normal cartilage. 


(3) Mixed Tumors.——As the name implies, these in- 
clude several types of cells and are apt to become ma- 
lignant. 

Moore accepted Virchow’s classification, add- 
ing inflammatory neoplasms and hyperplasia or 
hypertrophy. The Jacksons also hold to the 
original classification and maintain that it is 
important because in case of enchondroma one 
can resect the tumor without removing any of 
the normal structures. 


Strangely enough, the modern German school 
has refused to accept this classification, main- 
taining that since the larynx is largely made of 
cartilage it is stretching a point to say that a 
cartilaginous tumor of this organ arises from 
any other cartilage. They further emphasize 
that calcification and even ossification may arise 
in the larynges of normai persons, especially 
after 40, and that therefore these changes do 
not justify calling the chondroma a mixed tu- 
mor. Marshall Taylor called attention to the 
ossification of the cartilages of the larynx and 
its relationship to some types of laryngeal dis- 
ease. Tobeck suggests the following: 


(1) Chondroma 


(a) Those arising on the inner surface of the lar- 
ynx 


(b) Those arising on the outer surface of the lar- 
ynx 
(2) Chondrosarcoma 
To the practical clinician Tobeck’s classifica- 
tion seems to us most useful. Chondromas origi- 
nating outside the larynx are extremely rare. 
It would be perhaps justifiable to subdivide 
those arising from the inner walls of the larynx 
into those above and those below the vocal cords. 
The supraglottic tumors usually have their ori- 
gin in the thyroid cartilage. The majority of 
all laryngeal chondromas, however, start in the 
cricoid ring. 


SYMPTOMS 


Symptoms depend on the location, size and 
rate of growth of the tumor. A chondroma aris- 
ing from the outer wall, unless it involves the 
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recurrent laryngeal nerve, is apt to cause no 
particular symptoms. The outstanding symp- 
toms of tumors from the inner wall are con- 
cerned with breathing and swallowing. Hoarse- 
ness, breathlessness, cough and loss of voice re- 
sult from actual obstruction of the airway and 
from mechanical interference with the vocal 
cords. Difficulty in swallowing sometimes re- 
sults from the tumor obstructing the esophagus; 
sometimes it is secondary to the dyspnea. It 
should be noted that when the tumor increases 
in size very slowly the patient may tolerate 
fairly well an obstruction that would suffocate 
if produced suddenly. However, there is the 
ever-present danger that inflammatory changes 
may suddenly occlude the already narrowed air 
passage. 


DIAGNOSIS 


These tumors are not usually seen in their 
early stages, since the patient fails to present 
himself until the tumor has become of sufficient 
size to cause obstruction or pressure symptoms. 
Where the tumor is growing outward it may be 
apparent by careful palpation or even inspection. 
The subglottic site of half of the inner tumors 
enhance the difficulties of the diagnosis of this 
rare condition. 


A chondroma is seen on laryngoscopic exami- 
nation as a smooth, round, usually sessile, mass 
covered by healthy unulcerated mucous mem- 
brane. Blood vessels in the stretched mucous 
membrane stand out clearly against the but 
slightly vascular cartilage and thus prominence 
of these vessels is highly suggestive of chon- 
droma. Palpation with a probe reveals that the 
tumor is hard and this is an important diagnostic 
feature. One or both cords may be immobilized, 
depending upon the site and size of the tumor. 
A roentgenogram, taken with care to prevent 
overexposure, is of diagnostic importance. The 
first x-ray examination of suspected chondroma 
of the larynx, by the way, was done in Germany 
forty years ago by Alexander. 


The history, physical findings and x-ray 
studies are often sufficient to make a tentative 
diagnosis, but these should always be supple- 
mented with biopsy. 


Tobeck’s second case is of interest and he re- 
ports it with Teutonic candor: 


A woman of 52, admitted on the surgical service be- 
cause of obstructive dyspnea, was submitted to sub- 
total thyroidectomy for adenomatous goiter. ‘“Unfor- 
tunately laryngoscopic examination was not done before 
this operation.” The dyspnea grew steadily worse and 
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more than three months later the general surgeons 
called in the laryngologist, who found the chondroma 
and performed an emergency tracheotomy. The tumor 
was removed sixteen days later, but in doing so the 
larynx was irreparably injured and she had to con- 
tinue to use the tracheal cannula. 


TREATMENT 


The only successful treatment so far devised 
for chondroma of the larynx is operative re- 
moval. Radium has been tried in two cases and, 
as might have been expected in such highly ra- 
dioresistant tissue as well differentiated carti- 
lage, had no effect on the course of the disease. 
As Virchow announced long ago, the earlier the 
growth is removed the better. In the external 
neoplasms early removal is important partly on 
account of possible involvement of the recurrent 
nerve, partly on account of disfigurement; in 
the internal type because of the obstruction to 
the airway; and in both because the smaller the 
tumor the less normal tissue must be removed 
and because there is always the possibility of 
sarcomatous changes. It should be emphasized 
again that the obstructive tumors, though of slow 
growth, may, because of inflammatory processes, 
suddenly produce complete occlusion of the air 
passages. 

It is essential to remove the chondroma in its 
entirety. Even so modern and skilful an op- 
erator as New within a year following conserva- 
tive measures has seen recurrences requir- 
ing laryngectomy. As Tobeck says, 
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and Boerger and, more recently, by Sorensen, 
Hajek, New and others. 


REPORT OF CASE 


Mr. A., a landscape gardener and “tree expert” of 56, 
had had a “cigarette cough” for a number of years. In 
the fall of 1938 he could take long, fast walks and per- 
form the tasks of his arduous occupations without 
shortness of breath or other symptoms. Just after 
Christmas he contracted a severe cold, the cough be- 
came worse and he became hoarse. The dry cough and 
hoarseness gradually grew worse, and during the spring 
he began to get short of breath, but after resting a few 
minutes he would recover from the dyspnea. These 
symptoms were annoying, but not alarming. 

In June his family physician decided he had trouble 
in his larynx and sent him to a specialist, who was 
unable to find anything wrong by mirror laryngoscopy. 
During the summer the cough got much worse and he 
expectorated a considerable amount of thick, tenacious 
sputum. In July, mirror laryngoscopy was performed 
again: no subglottic mass was observed and a diagnosis 
of chronic laryngitis was made. By this time a sense 
of obstruction in breathing began to worry him a great 
deal, but his dyspnea was attributed to a failing heart. 

The middle of August found him with difficulty in 
swallowing; as he explained it, he feared if he stopped 
breathing long enough to swallow he might suffocate. 
The difficulty was pronounced in trying to swallow 
fluids. Finally the night of August 31 breathing became 
so difficult that he thought he was going to strangle 
at once. The next morning in walking up a flight of 
steps he became so dyspneic and cyanotic that, even 
though he stopped to rest, his companion feared he would 
die on the stairs. 





“The purpose of operating in laryngeal chon- 
droma is the radical removal of the tumor with 
the least possible danger to the patient’s life, 
but one must also consider function. If one does 
not leave enough cartilage to keep patent the air- 
way the patient will have to wear a tube the 
rest of his life.” 

Finally it is desirable to preserve the 
voice. 

Tracheotomy has been done as a purely 
palliative measure in eight cases. 


Although Virchow believed that, on ac- 
count of the hardness of the tumor, re- 
moval through the natural channels could 
never be accomplished, it has been done 
successfully in seven cases. Pharyngotomy 
was an effective route in one case. 

The most popular operation is laryngo- 
fissure. This gives a high percentage of 
cures. However, when the cricoid ring is 





Tumor 











severed, stenosis is only too apt to occur. 


Total laryngectomy for chondroma has 
been performed by von Bergman (2 cases) 


Fig. 1 


Artist’s sketch of chondroma below left cord as seen with mirror 


on deep inspiration. 
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When Mr. A. was admitted to the Ponce de Leon 
Infirmary on September 1, 1939, he exhibited signs of 
severe obstructive dyspnea: indrawing of the supraster- 
nal notch and supraclavicular fossas were noted. Mr. 
A. was an extremely ill man, emaciated and dehydrated; 
his temperature was 101.4°. He was suffering with 
marked air hunger and became cyanotic on the least 
exertion. 

Mirror laryngoscopy revealed fixation of the left vocal 
cord, and on forced inspiration while the patient was 
sitting up (Killian method) one was able to see below 
the cords a smooth white tumor almost occluding the 
air passage. 

Tracheotomy, necessary as an emergency measure, 
was performed about half an hour after admission. On 
opening the trachea, there welled up profuse, thick pu- 
rulent secretions, resembling those found when a for- 
eign body has been in the air passages many days. The 
patient’s condition was so grave that further operative 
procedures were out of the question at that time. A 
Levin tube was inserted into the stomach to facilitate 
the introduction of water and liquid nourishment and 
he was returned to his room. Intravenous saline with 
dextrose and other supportive measures were required. 

For several days it was necessary to aspirate secre- 
tions from the trachea by means of a soft rubber cath- 
eter inserted through the tracheotomy tube. By the 
end of the week he was able to be up and about the 
infirmary and he was feeling much stronger. The 
Levin tube was removed and he was placed on a regular 
diet. 

In this case we did not consider a biopsy necessary 
for, while we thought the tumor was a carcinoma, we 
believed that, even if it should not prove to be malig- 
nant, its size and location required radical operation. 
Accordingly, therefore, on September 11 total laryngec- 
tomy was performed, using tribromethy] alcohol and 
ether anesthesia. 


The tumor was a sessile, intensely hard mass covered 
with unulcerated membrane paler than the surrounding 

















Fig. 2 
The larynx opened posteriorly showing extent of 
chondroma, 
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mucosa, practically occluding the lumen of the larynx. 
The tumor aroze from the left side of the cricoid carti- 
lage: its base measured 20 mm. along the longitudinal 
axis and extended 17 mm. along the inner circumference 
from the posterior midline not quite to the anterior 
midline. The mass projected inward 15 mm. On sec- 
tion its glistening appearance was typical of cartilage. 

Dr. Roy R. Kracke submitted the following micro- 
scopic report: 

“Sections show tissues to consist entirely of cartila- 
ginous elements with small irregular groups of nuclei 
scattered throughout and an occasional tiny fragment of 
calcareous material.” 

“Diagnosis: chondroma.” 

Mr. A. made a satisfactory recovery and was dis- 
charged from the hospital four weeks later. At the 
time of admission to the infirmary he weighed 110 
pounds; on discharge, 123. On November 15, he weighed 
130 pounds, and he insisted that he felt better than he 
had at any time for five years. He had a!ready learned 
to whisper rather intelligibly and he was in the best 
of spirits. 














Fig-4 i dla 


Fig. 3 (top). A low power magnification (16 mm.) of 

the tumor showing groups of nuclei of cartilaginous cells. 

Fig. 4 (bottom). A high power magnification (4 mm.) of 

the tumor showing the cartilaginous structure in more 
detail. 











COMMENT 


Severe obstructive dyspnea is always an indi- 
cation for tracheotomy, and it was unquestion- 
ably necessary in this case. Indeed, many sur- 
geons believe that tracheotomy as a routine pre- 
liminary to laryngectomy lessens the risk of me- 
diastinal infection: we have not found it neces- 
sary to prevent infection. 


In Mr. A.’s case we felt that laryngectomy 
was the only feasible procedure because we be- 
lieved that, on account of the size and location 
of the mass, it could not be removed by less 
radical measures, and because we thought the 
tumor was growing rapidly on account of the 
recent increasing severity in symptoms, that is, 
that the tumor was a cancer. On reconsidera- 
tion, however, since the histologic examination 
has shown the tumor was one of slow growth, 
we think now that his chronic cough was due, 
not to cigarettes, but to the chondroma; that 
the interference with adequate ventilation of the 
trachea had resulted in infection and the thick 
tenacious sputum; and that it was this sputum 
that blocked his narrowed air passage. The 
Jacksons and Tobeck have emphasized the dra- 
matic suddenness with which “catarrhal proc- 
esses” can occlude a lumen narrowed by chen- 
droma. 


A number of authors have described the con- 
dition of a patient who has undergone total lar- 
yngectomy as one of utter misery. This has not 














Fig. 5 
Patient five weeks after laryngectomy illustrating the use 
of an artificial larynx, 
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been our observation, and in their new book the 
Jacksons emphasize how much life has to offer 
an intelligent, philosophical person who has un- 
dergone laryngectomy. Although for insurance 
purposes such people should be considered to- 
tally and permanently disabled, they are often 
able to earn their livelihood in the less strenuous 
occupations. Mr. A. had suffered such great 
distress and alarm from obstructive dyspnea that 
his psychic reaction to laryngectomy was mini- 
mized and he offered no objection to the opera- 
tion. His relief at being able to breathe with- 
out difficulty was so great that he was a most 
cheerful patient throughout the postoperative pe- 
riod of hospitalization. Now, some two months 
later, that he has gained twenty pounds and is 
able to carry on his business, he is a most grate- 
ful patient. 


In passing, after operation the patient volun- 
teered the information that at the age of 13 he 
had been hit by a baseball directly on the larynx 
and that this had caused a change in his voice 
for a pericd of a month. In Moore’s review of 
the literature a history of trauma was mentioned 
only once: in this one, reported by Gordon New, 
the patient many years earlier had also been hit 
on the larynx by a baseball. 


SUMMARY 


A case of chondroma of the larynx has been 
reported. This is a rare condition that many 
experienced laryngologists will never encounter. 
It should be removed as soon as diagnosed. 
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DISCUSSION (Abstract) 


Dr. W. Likely Simpson, Memphis, Tenn.—This is one 
of the rarest conditions seen in the larynx. Many lar- 
yngologists of a long and extensive practice have not 
seen a single case or possibly only one or two. 

The symptoms depend upon the location and size of 
the tumor. If the tumor is posteriorly located degluti- 





Vol. 


tion 
lary 
aph 
affe 
mig] 
pror 


late! 

E: 
tum 
or i 
very 


Qui 


lary 
cart 
lary 
only 
of I 


to 1 
the 
by 
wea 
her 
lary 
her. 


out! 
rept 
insi 
are 

quit 


onl; 
tior 
lary 
of 1 
dev 
and 
con 
tria 
hav 
cial 
fror 


fro1 
pro 
easi 


ver 
exa 
tiss' 
fici 


abo 


oth 
suf: 
tak 
hoz 
the 
car 


niz 
wit 








e- 


n- 
he 
nx 
ce 
of 
ed 
Ww, 
rit 


Pn 


ly 
¥. 


ot 


i- 





Vol. 33 No.3 


tion and respiration are affected, but if the lumen of the 
larynx is involved, hoarseness, dyspnea, cough and 
aphonia are usually present. Tumors which do not 
affect the lumen, especially those growing anteriorly, 
might produce very few symptoms, but would be rather 
prominent externally. 


The diagnosis is made through inspection, palpation, 
lateral x-ray of the neck, and biopsy. 


Early removal is very important. Of course, those 
tumors which do not involve the lumen of the larynx, 
or involve only a little of its framework, should be 
very thoroughly removed as early as they are diagnosed. 
Quite a high percentage of these can be removed by 
laryngofissure. It may be necessary to do a hemi- 
laryngectomy, while if the tumor has so involved the 
cartilaginous framework that in removing the tumor the 
larynx as a functioning organ would be destroyed, then 
only a laryngectomy would be indicated, as in the case 
of Drs. Equen and Neuffer. 


Dr. Chevalier L. Jackson, Philadelphia, Pa—I want 
to mention a case of chondroma we have had within 
the past few years. It was possible to remove the tumor 
by partial laryngectomy, but the patient still has to 
wear a tracheal cannula. She gets some air through 
her mouth and is able to talk better than with total 
laryngectomy, but we have not been able to decannulate 
her. 


I agree with Dr. Equen’s plan of treatment, both as 
outlined in general and in the particular case that he 
reported. It is true that many of these cases are 
insidious in onset, and when they are diagnosable they 
are already so extensive that total laryngectomy is re- 
quired. 


Dr. Charles D. Blassingame, Memphis, Tenn—The 
only thing that I would suggest in diagnosing a condi- 
tion as rare as this is the question of anesthetizing the 
larynx for examination. The differentiation of tumors 
of this type requires, especially in the men who do not 
devote all their time to laryngology, a proper approach, 
and I want to suggest, in the examination of obscure 
conditions, that suspension laryngoscopy be given a 
trial. It provides efficiency where otherwise we should 
have difficulty in viewing the larynx properly, espe- 
cially for the purpose of palpating and looking at lesions 
from different angles, and for the purpose of biopsies. 


It is not the easiest thing in the world to get a biopsy 
from the larynx, even where it is rather easily ap- 
proached, for the small lesion in the larynx can be 
easily missed by a biopsy forceps in the speculum that 
Wwe are accustomed to using, but under suspension it is 
very easy to get a biopsy at the proper time and with 
exactness. Sometimes we get a biopsy from normal 
tissue; we miss the lesion. Biopsy is much more ef- 
ficiently done under suspension laryngoscopy. 


Dr. Equen (closing)—This patient was seen only 
about thirty minutes before we did a tracheotomy, so 
we really had not an opportunity to make a diagnosis 
other than that air was needed immediately to prevent 
suffocation. This case indicates, I think, the value of 
taking time to look at the larynx when patients with 
hoarseness present themselves. This is an obligation that 
the throat man owes a patient, for had this larynx been 
carefully studied by those the patient first consulted, 
I am quite sure that the growth would have been recog- 
nized earlier and could have been removed externally 
without the sacrifice of the larynx. 
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USE OF BETA RAY OF RADIUM 
APPLICATOR* 


DESCRIPTION OF METHOD AND RESULTS OBTAINED IN 
SUPERFICIAL LESIONS OF THE EYE 


By Curtis F. Burnam, M.D. 
and 
Wiiuram NEILL, Jr., M.D. 
Baltimore, Maryland 


The essential objective of this paper is to de- 
scribe and bring to your attention a special form 
of radium applicator which has proven so service- 
able that we tend to depend on it more and more 
in treating superficial and relatively small lesions 
on any surface of the body. 


Eye lesions, rather than others, have been se- 
lected to demonstrate this applicator and its 
use, because they particularly well emphasize 
the need which frequently occurs for intense lo- 
cal radiation with adequate protection against 
injury of surrounding and deeper normal struc- 
tures. In addition to this, however, satis- 
factory results have been obtained in a number 
of conditions where any other method of treat- 
ment is very difficult, if not impossible of ap- 
plication. 


The applicator has been in use at our clinic 
since 1927, when it was first devised and em- 
ployed by Dr. Curtis F. Burnam. Since then, 
it has formed a permanent unit of our radium 
equipment. Tests made on normal skin showed 
that approximately the same effects were pro- 
duced by one gram second radiation with this 
applicator as with one gram minute of gamma 
radiation, as obtained through a filter of 3 mm. 
of brass. When the applicator is employed, in 
addition to time, amount of radon and size of 
lesion, a notation as to dosage in gram seconds 
is charted. 

The applicator (Fig. 1) consists of a glass 
bulb 5 mm. in diameter. Into this bulb, 
radon, previously prepared from an emanation 
apparatus, is introduced, sealed off and meas- 
ured. The bulb is placed in a brass capsule with 
walls 2 mm. thick. The end of the capsule, into 
which the bulb fits, is open. This capsule is 
then placed in a larger tube with an open end to 
which is attached a handle 35 cm. in length. 
Through the encasing brass, only gamma and 
very little secondary radiation is emitted. From 





*Read in Section on Radiology, Southern Medical Association, 
Thirty-Third Annual Meeting, Memphis, Tennessee, November 
21-24, 1939. 
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the open end of the tube comes practically all 
the gamma and beta radiation. The alpha rays 
are absorbed by the walls of the glass bulb. 

The actual amount of radon contained in our 
applicators varies from 300 to 500 mc. With 
such quantities of radon, the time of individual 
exposures varies from a few seconds to a few 
minutes, depending upon the nature of the path- 
ological process and its extent. 

It should be recalled here that within a period 
of an hour or more there is very little difference, 
if any, in the effects of larger amounts of radia- 
tion and shorter times, than in the reverse, of 
smaller amounts and longer times, so long as 
the millicurie or milligram seconds remain equal. 


To those not equipped with large radon 
sources, an actual radium applicator might be 
substituted. The employment of such a com- 
paratively weak source of radiation, naturally, 
must entail a great deal more patience and work 
on the part of both physician and person treated, 
and might decrease the accuracy of the appli- 
cation. We feel that we could carry out our 
treatments with weak applicators, but should dis- 
like it very much. 


Essential for the actual treatment is a good 
light, direct or reflected; the sitting or recum- 
bent patient can aid with the exposure of the 
lesion; local anesthesia, rarely helpful, is not 
objectionable and should be used, if necessary; 
occasionally, a very small child may require gen- 
eral anesthesia. Finally, when all is in order, 
a nurse with a stop-watch brings in the appli- 
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cator and times the exposure. Held by the han- 
dle, the open end should be almost, but not 
quite, in direct contact with the surface. It is 
gently moved so as to take in the entire affected 
area. Added dosage is given over thick areas 
and less over superficial portions. 


The general principles of ray therapy are valid 
for this particular method. Malignant lesions 
require intensive treatment, preferably in daily 
series, until adequate dosage is given, and then 
there should be an interval of observation for 
several weeks. Benign tumors and inflamma- 
tory lesions are best treated by mild single dos- 
age, and there should be sufficient intervals to 
study reactions and effects before repeating. No 
two cases are exactly alike, and as a guide to 
dosage, the actual careful following of clinical 
changes is the most important aid available. 

Most eye patients will come to the radiologist 
from the ophthalmologist and if not, one should 
be called into consultation. It is certain that 
effectual diagnosis, determination of results and 
studying of progress can be secured only in this 
way. We have been particularly fortunate in 
this connection in having the help, guidance and 
encouragement of all the men connected with 
the Wilmer Ophthalmological Institute at the 
Johns Hopkins Hospital, and are deeply grateful 
to them. 

The employment of the term “beta ray appli- 
cator” is open to criticism, because we are using 
both beta and gamma rays. It was a term we 
adopted in the beginning and adhered to because 
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Fig. 1 
Beta ray applicator. Glass bulb containing radon encased in a brass capsule with open end. Capsule together 
with bulb is placed in second brass capsule with open end and attached to the handle. 
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we know that most of the effect is due to the 
absorption of the beta rays: the gamma rays go 
through, but not in sufficient amount to do any 
possible injury to the deeper structures of the 
eye. Asa matter of fact, we have observed no 
injuries of the lens, cornea or other parts of the 
eye where we have employed this method of 
treatment. This we believe is due to the fact 
that the penetration of the beta rays is slight. 
Most of it has disappeared in the first 3 mm. of 
tissue transversed. 

It is obvious that the method is suitable only 
for superficial lesions of the skin and conjunctiva 
of the eyelids, the sclera and the cornea. En- 
tirely different apparatus and methods must be 
resorted to in the treatment of fundal and or- 
bital pathologic processes and also in extensive 
malignancies of the eyelids. 

The cases which we have treated have been 
those which have resisted all the ordinary oph- 
thalmologic therapeutic measures; at least, this 
applies to the inflammatory lesions. In the case 
of tumors, it has been selected rather than op- 
eration, either to save vision or for better cos- 
metic results. The alternate therapeutic choice 
would be enucleation in the first instance, or an 
extensive plastic operation in the second. 

It is not our purpose, even if possible, in the 
time and space allotted to this communication, to 
consider questions of etiology, pathology, diag- 
nosis or alternate methods of treatment of the 
various conditions suitable for and favorably in- 
fluenced by beta radiation. Needless to say, all 
the medicaments and devices used by ophthal- 
mologists may, and often must be employed, to 
alleviate distressing symptoms and aid healing. 
Surgical procedures may be advantageously com- 
bined with radiation in some instances. 

It may be of interest to catalogue the condi- 
tions which we believe, from our experience, are 
suitable objects for beta radiation. Out of several 
hundred successive cases, more than half have 
been constituted by corneal scars, vernal catarrh, 
epithelioma of the cornea, and recurrent pterygia 
benign and malignant. Less frequently en- 
countered, but in some instances even more ef- 
fectually treated, have been small epithelioma, 
angioma, papilloma, intractable dermatitis, 
blepharitis and trichiasis of the eyelids; chronic 
conjunctivitis resistant to ordinary treatment, 
carcinoma, and lymphosarcoma of the conjunc- 
tiva; scleritis, particularly the tuberculous, in- 
growing blood vessels to a corneal ulcer, opera- 
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tive keloids of the sclera; keratitis, ulcer of the 
cornea, pigmented mole and melano-epithelioma. 

Interesting as the clinical consideration of the 
various diseases and lesions just mentioned might 
be, we are constrained to refer to only a few of 
them, and to these, very briefly. In general, it 
is our impression that lesions, inflammatory and 
neoplastic, of the cornea and to a lesser extent, 
the sclera, respond favorably to radiation of 
lesser quantity than similar conditions on the 
skin or mucous membrane. This may well be 

















Fig. 2 
Miss J. R., aged 27. Diagnosis: Hemangioma of left con- 
junctiva. Present since birth. Beta ray treatment No- 
vember 1932, September 1933, and January 1934. 








Fig. 3 
Same patient as Fig, 2. Result October, 1939. 
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due to nature’s endowment of the cornea with 
exceptional power to take care of itself. 

Taking up the subjects on which we have de- 
cided to comment, we shall consider corneal 
scars, vernal catarrh, epithelioma, melano-epithe- 
lioma, pigmented mole and keloids. 


(1) Corneal scars, whatever their cause, are 
best treated when fresh. It is difficult to esti- 
mate the effect of radiation, because of the ten- 
dency to spontaneous clearing. We have had 
very few of these early cases to treat, except 
postoperative, which will be mentioned later. Old 
scars invariably improve and occasionally dis- 
appear completely. Thick, heavy scars, covering 
the entire cornea, and especially those with cal- 
cification, cannot be materially benefited. A 
very small scar, centrally located, may give a 
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great deal of trouble with vision. We have had 
about seventy such cases. Treatment should 
extend over a year, or longer. The individual 
applications should be sub-erythema and about 
a month or two apart. Slit lamp studies, visual 
fields and careful measurements must be done, 
In general, even with incomplete disappearance, 
the functional results have been good. 


(2) Vernal Catarrh—The amount and fre- 
quency of treatment varies greatly with the stage 
and extent of the trouble. In the mild cases, 
there may be only itching of the eyes, 
slight photophobia and a little reddening of the 
conjunctiva, especially in the spring. A single 
treatment may relieve this condition. It is likely 
to recur in the following year, and should be 
retreated. In the severe cases, the patient 

















Fig. 4 
J. S., aged 14. Diagnosis: extensive vernal catarrh. Beta ray treatments during 1929 and 1930. 

















Fig. 5 
Same patient as Fig. 4. Photograph taken June 1934. No recurrence to date. 
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may be practically incapacitated by the thick, 
warty conjunctiva and it persists the year round. 
These cases frequently show involvement of the 
bulbar conjunctiva. Treatment should be given 
every two weeks and complete relief is obtained 
usually only after months, but symptomatic im- 
provement generally precedes the objective clear- 
ing up. Such cases may also develop recurren- 
ces, but we have many in which years have 
elapsed without any treatment and without fur- 
ther trouble with the eyes. Our usual treatment, 
in the milder cases, is about 5 gram seconds to 
each eyelid. In the more severe cases, this must 
be doubled, and sometimes increased four-fold, 
especially for the upper lids where the trouble is 
usually more pronounced. In a total of fifty- 
five, only one or two have not been satis- 








Fig, 6 
Mrs. T. T., aged 38. Diagnosis: Melano-epithelioma cornea 
and sclera, recurrent after operation. Beta ray treatment 
May 1932. 











Fig. 7 
Same patient as Fig. 6. Photograph taken October 1932. 
Lost track of two years later. 
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factorily treated. A recent case was that of a 
little girl, where it was practically impossible to 
get any cooperation whatever. We are now re- 
sorting to general anesthesia, which, of course, 
has a good many objections. 


(3) Epithelioma of the cornea presents a 
very interesting problem. It sometimes develops 
in an eye which is the only means of vision. Even 
when it is quite small, operative removal is 
nearly always followed by prompt recurrence. 
Very advanced lesions are nearly always asso- 
ciated with intra-ocular changes which have de- 














Fig. 8 
Mr. S. M., aged 64. Diagnosis: Epithelioma conjunctiva, 
sclera and cornea. Beta ray treatment January 1937. 














Fig, 9 
Same patient as Fig. 8. Photograph taken April 1937. No 
interference with vision. 
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stroyed vision. Under such circumstances, beta 
radiation should not be considered and the treat- 
ment of choice is enucleation, followed by x-ray 
or ordinary gamma radiation of radium. The 
condition is not uncommon. We have had 
twenty-one cases. As a rule, five or six daily 
treatments are necessary to complete a series of 
a total of a gram minute. The epithelioma of 
the cornea is very sensitive in most instances. 
This is well illustrated in the case of F. H., who 
had lost his left eye ten years previously as the 
result of an accident. He presented, on the 
right cornea to the nasal side of the pupil, a 
small epithelioma. He was given a gram 20 
seconds, and seven weeks later a gram 8 seconds, 
with complete healing and no scarring. We 
believe, when the epithelioma has not destroyed 
the cornea and invaded deeper tissues, that beta 
radiation is the method of choice and that vision 
can be saved in that way. Such patients should 
be closely followed, and the actual treatments 
given will depend in large measure on the 
changes observed from day to day. 

(4) Melanotic mole and melanosarcoma. On 
the skin, these lesions are extremely resistant 
to radiation, but are more susceptible when lo- 
cated on the cornea. Ordinary melanotic mole 
does not disappear even with fairly intense beta 
radiation. If small, they should not be treated 
unless impairing vision. When there is impair- 
ment of vision, conservative removal surgically, 
followed by radiation, gives good results. Mela- 
nosarcoma, or melano-epithelioma, is uncommon 
on the cornea. Local removal, followed by ra- 
diation, may be successful. We have had two 
cases of complete healing from beta radiation 
alone. The technic employed is similar to that 
described for treating epithelioma of the cornea. 

(5) Finally, a word about scars of the sclera 
developing in iridectomy incisions. The iridec- 
tomy incision which develops a keloid is very 
frequently followed by a return of glaucoma. 
Dr. Jones Friedenwald, of the Wilmer Clinic, 
satisfied himself on a series of animals, that beta 
ray postoperative radiation lessened the incidence 
of this complication. We have had with him, 
since then, eleven cases in humans and recently 
he sent us a note on one of them: 

“Our patient, Mrs. E. W., still has normal pressure 
in the eye operated upon, which you treated with beta 
radiation postoperatively. So far as I can discover, 
there is no previously recorded case of this type of glau- 


coma (glaucoma complicating essential atrophy of the 
iris) which has been controlled.” 


We shall conclude our presentation with a few 
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lantern slides illustrating the applicator, and 
some clinical results. 





DISCUSSION (Abstract) 


Dr. Angus L. MacLean, Baltimore, Md.—From a 
study of the clinical results of this method of applying 
radium, two important facts have been firmly estab- 
lished: (1) if administered with care by the method 
Dr. Neill has presented and with proper control of the 
dosage, which should be well within 60 per cent of 
the skin erythema dose of beta rays, it is now safe to 
treat lesions of the eye with radium without incurring 
the risk of serious reactions in the conjunctiva and 
cornea or of damage to the deeper structures, notably 
the lens. In the early literature on this subject a few 
cases of cataract and glaucoma resulting from gamma 
irradiation of malignant growth of the lids and face 
have been reported. Cataract has been produced ex- 
perimentally in animals by irradiation. By this method 
of permitting therapeutic amounts of beta rays while 
maintaining the dosage of the harmful penetrating 
gamma rays at a minimum it would seem that the dan- 
ger of unfavorable reactions or injury have been elimi- 
nated. 

(2) Irradiation has been used successfully in the 
treatment of a number of eye conditions, aside from 
benign and malignant new growths, which have here- 
tofore been resistant to the usual medical and surgical 
procedures. 

In addition to the lesions listed by Dr. Neill, which 
have been cured or benefited by this method of treat- 
ment, I should like to mention another, namely, tra- 
choma, for which, it seems to me, beta irradiation might 
be applicable. The pannus which usually invades the 
upper third or half of the cornea in these cases should 
respond to this form of therapy. 

Dr. Laura Lane, reporting in the 1927 Journal of the 
American Medical Association, was not impressed with 
her results in the treatment of trachoma with small 
doses of gamma radiation. Only four cases were ob- 
served, however, and the results in these were inconclu- 
sive, as the course of treatment and periods of observa- 
tion were interrupted by operative and other methods 
of therapy. 

Dr. James Moore, Resident at the Wilmer Institute, 
was ready to start studies on the effects of beta irra- 
diation in trachoma about the time striking results with 
the use of sulfanilamide were first reported. 

From my private practice, I can report successful 
results with beta irradiation in two cases of corneal 
opacity, two cases of recurrent pterygium, one case of 
corneal epithelioma, three cases of vernal catarrh and 
four cases of chronic conjunctivitis, resembling in some 
respects vernal catarrh and characterized by follicular 
hypertrophy and persistent mucoid conjunctival dis- 
charge. A third case of corneal opacity, the first in my 
series, developed a slight corneal reaction and there was 
no clearing of the opacity. The reaction was probably 
due to excessive treatment before proper standardiza- 
tion of the dosage had been established. 


The corneal opacity in one case followed kerato-iritis 
in an eye operated upon for glaucoma and subluxation 
of the lens. Treatment was instituted about sixteen 
months after onset of the keratitis. Before treatment, 
the inflammation continued and the opacity spread in 
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spite of all the usual local and general therapeutic meas- 
ures. After irradiation there followed a distinct sub- 
sidence of the inflammatory reaction and noticeable 
clearing of the corneal haziness. The vision improved 
from 1/100 to 10/100 and has remained at this level 
for a period of four years. The second case of corneal 
opacity followed a large superficial ulcer of the lower 
two-thirds of the cornea. At termination of healing, 
the upper part of the opacity extended beyond the cen- 
ter of the cornea and the lower third contained many 
vessels extending in from the conjunctiva. The vision 
was 20/40 and it remained at that level for four months, 
at which time beta irradiation was given. One month 
later the vision was 20/20 and there was marked clear- 
ing of the opacity and shrinking of the corneal vessels. 

In the case with corneal epithelioma, the tumor was 
first removed by operation and this was followed by 
prophylactic beta irradiation. There has been no re- 
currence in five years. 


In the cases with vernal catarrh and follicular hyper- 
trophy, the results were striking and the cures appar- 
ently permanent. In two of these there remained over 
parts of the palpebral conjunctiva for a period of about 
two months, a persistent dry film which could be 
stripped off easily only to reform until finally disap- 
pearing and leaving smooth normal appearing con- 
junctiva. In one case there was some falling out of 
the lashes. 

In a recent paper in the Archives of Ophthalmology, 
Dr. Alan Woods reported his results of treatment with 
beta irradiation in ten cases of tuberculous kerato-iritis 
and three cases of tuberculous scleritis. All patients 
with tuberculous keratitis showed prompt subsidence 
of all inflammation after one course of treatment, al- 
though in two cases there were recurrences, again con- 
trolled by further irradiation. Deep scleritis was more 
resistant. The different theories concerning the mode 
of action of radium in corneal lesions were discussed 
and reference was made to the experiments of Thomp- 
son, Pfeiffer and Galardo, which indicate that irradia- 
tion of the cornea resulted in a local mobilization of 
antibodies. Dr. Woods stated that while no acceptable 
explanation for the apparent therapeutic action of beta 
rays can yet be given, it is possible that their action is 
in some way related to the production or augmentation 
of a local immunity, 

I should like to ask Dr. Neill if he would tell us more 
about (1) the mode of action of beta irradiation, (2) the 
histologic changes and the permanence of these changes 
in the tissues following beta irradiation, and (3) the 
total dosage which can be employed in one case. 


Dr. J. N. Osburn, Los Angeles, Calif—In Baltimore 
last May Dr. Neill told me something of the work which 
is being done at the Kelly Sanitarium with the beta rays 
of radium, especially in external diseases of the eye. I 
thought that we on the West Coast would be able to 
obtain the ray and use it in our practice. However, I 
find that a very large amount of radium is required 
and that the actual preparation of the bulb is quite a 
difficult technical procedure. I am particularly inter- 
tsted in its use in tuberculous lesions of the cornea and 
sclera, as they are very unsatisfactory cases under pres- 
ent methods. 


Dr. David Y. Keith, Louisville, Ky—The permanence 
of any treatment is its real test. 


Early in our experience with radium, in 1922, we 
had a case of vernal catarrh in a boy then 7 years of 
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age, the son of a personal friend of mine, whom I had 
seen quite frequently. At that time the boy was having 
his third year of vernal catarrh, having the usual pho- 
tophobia and extreme distress. Probably most of you 
will understand the dosage employed in treatment bet- 
ter from what I shall tell you than from Dr. Neill’s 
description, because his dosage was in gram seconds and 
gram minutes which we always have to figure out. We 
use 50 to 150 milligrams. 


The boy had an application of 50 milligrams for 
eighteen minutes, using, of course, beta and gamma 
radiation, the alpha rays all being filtered off by the 
gold needle. 

At that time we had four of the old style gold 12% 
milligram needles. That was on the 11th of July, 1922. 
The boy received eighteen minutes at that time. On 
August 4, he had another application of ten minutes. 
He had very little reaction from the first, none at all 
from the second, with complete clearing up, and has 
never had to be retreated. 


Two years ago his ophthalmologist had occasion to 
check his eye, and he has 20/50 vision in the eye that 
was treated and normal vision in his other eye. As far 
as the ophthalmologist could see, no permanent changes 
have occurred from the radiation. I think that is a 
real test of the value of the treatment, the permanency 
of it. The boy was treated seventeen years ago. 


The other condition that I sheuld like to refer to is 
pterygium. If the value of radiation here is properly 
put before the ophthalmologist, many cases that are 
operated upon will probably have a trial of radiation 
first. Our experience is probably like that of most of 
you. We get these cases after they have been operated 
upon and have recurred. My experience has been that 
those that have been operated upon recur quite fre- 
quently, 


We had a case this year that recurred in less than 
one month after operation. The patient insisted that it 
was recurring. The ophthalmologist said he could not 
see that it was recurring, but at the end of two months 
he also could see the recurrence. We treated the pa- 
tient with very satisfactory results. No one can ap- 
preciate the value of treatment in pterygium so quickly 
as the patient. This man was very well satisfied early 
in his treatment, before I could see any change what- 
ever. By the end of six weeks’ time we could see what 
he was talking about, that he was getting less obstruc- 
tion of vision over the pupil from the growth of his 
pterygium, which was quite a large one. Since that time 
it has faded down until it is hardly perceptible, and it 
does not interfere with his sight. 


The other case that I should like to report is epi- 
thelioma of the cornea and hemangioma of the con- 
junctiva. Of course, most cases of hemangioma are 
like the one Dr. Neill showed, involving massive por- 
tions of the face and jaw. Quite frequently, if you 
watch closely enough, the whole interior of the mouth 
on one side is involved, as well as the eye. You can 
get very good results by administering to these patients 
a dosage that does not give any permanent changes, as 
far as the eye is concerned, if you take precautions to 
try to protect the eye as much as possible with a lead 
shield. 


Our first case of epithelioma of the cornea was pre- 
sented at a meeting in Washington in 1920. The diag- 
nosis was made by an ophthalmologist and concurred 
in by two other ophthalmologists. The only vision the 
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man had was when he was looking downward; in other 
words, the growth covered his cornea, except the lowest 
portion. He could see light when he walked with his 
head down, and he had a complete opacity of the 
cornea. He received a very small dosage and had com- 
plete clearing in a very short time. That was with 
unfiltered radiation except the wall of the needle. This 
man died later of an intercurrent condition. 


Those of us who have treated epithelioma of the 
cornea, some without microscopical diagnosis, are very 
well pleased with the results. Those of us who have 
small amounts of radium have to be more patient and 
more meticulous in our applications because we have to 
try to cut a piece of lead or mold a piece of radiore- 
sistant substance to fit the lesion. If we get a coopera- 
tive patient, that can be done. 


Dr. Neill (closing) —Up to the present we have not 
treated trachoma, but I believe with Dr. MacLean that 
there are definite possibilities in this group with beta 
radiation. This is a new field in therapy of superficial 
ophthalmologic conditions and the research would have 
been impossible without the enthusiastic cooperation of 
the entire staff of the Wilmer Institute. 





RADIUM NEEDLES IN THE TREATMENT 
OF CARCINOMA OF THE 
CERVIX AND VAGINA* 


By A. N. Arneson, M.D. 
and 


Harry Hauptman, M.D. 
St. Louis, Missouri 


It is chiefly within the past decade that so- 
called “divided dose” technics of roentgen irra- 
diation have found widespread application in the 
treatment of carcinoma of the uterine cervix. 
The use of those methods has resulted in defi- 
nite improvement in the total dose contributed 
by x-rays to the tumor-bearing region, and 
thereby increased the percentage of cures. No 
attempt is here made to compare methods of 
external irradiation, but an approximate of the 
tissue dose delivered by the older, or so-called 
“massive dose” technics, is less than one thresh- 
old dose. Such a pelvic cycle might be repeated 
once or twice at intervals of about six weeks. 
The more recently used protracted course of 
multiple exposures results in an average of about 
three threshold doses reaching the tumor-bear- 
ing region within periods ranging from 20 to 30 
days in most instances. It is obvious that a 





*Read in Section on Radiology, Southern Medical Association, 
Thirty-Third Annual Meeting, Memphis, Tennessee, November 
21-24, 1939. 

*From the Mallinckrodt Institute of Radiology, the Depart- 
ment of Obstetrics and Gynecology, Washington University School 
of Medicine, and the Barnard Free Skin and Cancer Hospital, St. 
Louis, Missouri, 
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greater biologic effect is to be expected for the 
latter method. 

Prior to the use of the now generally accepted 
“divided dose” method there was more or less 
uniformity in clinical results. Most clinics, in 
spite of variation in technic of treatment, re- 
ported five-year statistics ranging from 20 to 
24 per cent. The uniformity of results can be 
explained partially by the type of roentgen treat- 
ment in vogue at that period. The addition of 
small amounts of x-rays at intervals of about 6 
weeks was inadequate for marked tumor regres- 
sion. Furthermore, the relatively long period 
between courses of treatment must have been 
adequate for considerable recovery of tumor. 
It also seems possible that radioresistance in- 
creased after each series of exposures due to 
changes produced in the tumor bed by the pre- 
vious x-rays and radium. With those circum- 
stances it is obvious that the application of ra- 
dium represented the most effective part of the 
treatment. There is now general agreement that 
radioactive substances applied within the uterus 
and in the vagina will not control cancer located 
at distances greater than 4 or perhaps 5 cm. 
from the cervical canal.' In the light of present 
clinical experience it is reasonable to assume 
that about one-fifth or one-fourth of all patients 
presented lesions with tumor cells confined to 
that small volume of tissue about the cervix. 

The greatest problem in cervix cancer is treat- 
ment of the parametria and outlying tumor- 
bearing regions. Multiple exposures of x-rays 
protracted over a long period present a method 
for delivering large total doses to those regions. 
Not that x-rays alone can be used to treat ade- 
quately all outlying tumor cells, but in conjunc- 
tion with radium the volume of tissue receiving 
a lethal dose can be increased. Soon after the 
beginning of divided dose methods of external 
irradiation most clinics noted improvement in 
their immediate results following complete treat- 
ment. This observation led some authors to the 
belief that further improvement in clinical results 
obtained in cervix cancer would be made by ad- 
vance in methods of roentgen irradiation rather 
than by changes in technics for applying ra- 
dium. Clinical experience has shown that opin- 
ion was not without foundation. Among the early 
reports from those who have employed “divided 
doses” of x-rays for more than five years there 
is evidence that survival rates of about 30 per 
cent will be obtained. Other advances have also 
been made. Higher voltages have been devel- 
oped in the attempt to treat the tumor-bearing 
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region adequately with more penetrating radia- 
tion applied externally. More recently trans- 
vaginal or direct roentgen treatment has been 
advocated,* * ® and in a few instances special ap- 
paratus is in use for so-called “contact” irradia- 
tion with x-rays. 

No single method can be applied to all pa- 
tients. It is essential that the treatment of each 
be individualized in the attempt to devise a 
method that will deliver a distribution of radia- 
tion best suited to the lesion in question. At 
the present time, there is considerable interest 
in the irradiation of the tumor-bearing region 
through the vagina. In planning such treatment 
with either x-ray or radium it is first necessary 
to consider the available space. Bulky or cauli- 
flower lesions may fill the entire vault. There 
may be atresia or foreshortening of the vagina. 
One must also consider the factors of quality 
and distance in the particular physical set-up. 
If the depth dose is too low there may be nec- 
rosis of superficial tissues without an adequate 
amount’s reaching deeper structures. Whenever 
a beam of radiation is employed it is essential 
that it have a divergence that will include the 
volume of tissue in question. In so far as possi- 
ble, all methods should be as simple and eco- 
nomical as practical if they are to be employed 
over a wide geographic distribution. For those 
reasons the possibilities of radium should be in- 
vestigated with other methods in the attempt to 
deliver an adequate dose to the cervix, para- 
metria and outlying tumor-bearing regions with 
a minimum of damage to normal structures. 


In planning radium treatment of a relatively 
large volume of tissue, it is obvious that there 
are definite advantages in employing multiple 
sources. It must be recalled that there is an 
enormous loss of intensity within the first few 
millimeters distance from a given source of ra- 
dium. While the intensity may be low at some- 
what greater distances, the loss of intensity be- 
comes less marked as the distance is increased. 
If several tubes, capsules, and so on, are used 
ina given treatment, each individual source con- 
tributes to the dose delivered by the others. By 
means of this “crossfire,” a specified amount 
may be administered to a given volume of tissue 
without any single tube being used for an ex- 
cessive quantity. The contribution from the va- 
tious sources tends to decrease the differential 
between the minimum dose reaching the outer 
limits of the region in question, and the maximum 
amount falling on some points. If a more uni- 
form distribution of radiation is obtained, it is 


ARNESON AND HAUPTMAN: RADIUM NEEDLES IN CERVICAL CANCER 287 


then possible to increase the minimum dose 
throughout the tumor-bearing region. This is 
one of the most important points in treatment 
because the minimum quantity the tumor re- 
ceives must be adequate for destruction of the 
disease if recurrence is to be prevented. By 
careful planning of treatment, therefore, it may 
be possible to administer a predetermined dose 
believed to be adequate for the lesion in ques- 
tion. The distribution of the specified dose 
can be controlled by the arrangement of radium 
employed in treatment. 


The most logical method for employing multi- 
ple sources of radium in the treatment of pri- 
mary carcinoma of the cervix is the use of in- 
terstitial irradiation. By inserting needles into 
the paracervical and parametrial tissues one can 
place irradiating sources throughout some of the 
deeper portions of the tumor-bearing region. 
Used in combination with an intra-uterine tan- 
dem, a fairly uniform distribution of radiation 
can be obtained with a relatively high minimum 
dose. The multiple sources provide a flexible 
method for delivering a distribution of radiation 
best suited to the lesion in question.® If this is 
used in conjunction with external irradiation, or 
other forms of roentgen treatment, the volume 
of tissue receiving a lethal dose can be still fur- 
ther increased. Clinical evidence of the value 
of interstitial irradiation is given in the excellent 
statistics reported by Pitts and Waterman.’ For 
a number of years they have employed relatively 
long needles containing small amounts of radium 
in conjunction with an intra-uterine tandem. 
Due to the small amount of radium in both the 
interstitial sources and in the tandem, large total 
doses can be delivered at low intensities over a 
protracted period ranging from 5 to 7 days. 
They have reported five-year statistics of about 
35 per cent. Those results are among the best 
that have been published for cervix cancer. 


There have been two serious objections to the 
use of interstitial irradiation in cervix cancer. 
One has been the fear of severe reactions follow- 
ing treatment; the other, fear of introducing in- 
fection into deeper tissues by the insertion of 
needles. It should be noted, however, that Ward 
and Sackett* and others have employed intersti- 
tial sources in the cervix for a number of years 
without untoward effects. The more radical 
method of Pitts and Waterman has resulted in 
an uncorrected mortality rate of 2.9 per cent. 
That rate may appear high in relation to those 
prevailing in other clinics, but an increase in 
immediate mortality is justified if clinical results 
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are improved. Further experience should tend to 
decrease untoward sequelae following treatment. 

If a severe reaction follows the administration 
of radiation, that effect must be the result of 
an excessive dose or a marked susceptibility of 
tissue. It seems likely that some of the marked 
reactions noted earlier by other authors may 
have been due to the use of high intensities or 
inadequate filters. Many needles in general use 
contain from 10 to 12 mg. radium with an active 
length ranging from 10 to 20 mm., and a wall 
thickness of 0.5 to 1.0 mm. steel or monel 
metal. Tissue doses delivered by those sources 
would be administered at relatively high intensi- 
ties, and due to the poor quality of the emitted 
radiation there would be an enormous absorption 
within the first few millimeters of tissue. It is 
obvious that there would be considerable risk 
of necrosis and slough following the use of nee- 
dles of that type. Infection is more apt to occur 
with severe reactions. It may be that the fear 
of introducing infection is actually based upon 
untoward sequelae of that nature. 

About 3 years ago we began to use interstitial 
irradiation in some patients. Among the first 45 
treated prior to the early part of this year there 
were 9 who were irradiated with 12.5 mg. needles 
having an active length of about 20 mm., and 
a wall thickness of 0.5 mm. monel metal. The 
remaining 36 were treated with gold sheath 
needles holding from 1 to 4 removable platinum 
cells of 1.0 mg. each. The active length of each 
cell is approximately 1.0 cm., and the total fil- 
tration with the sheath is equivalent to 0.5 mm. 
gold. 

The incidence of untoward sequelae following 
complete treatment was much greater in the 9 
patients irradiated with the monel metal needles. 
This is shown in Table 1. There was consider- 
able necrosis in 5 instances, and cellulitis oc- 
curred in 4 of those patients. Fistulae developed 
in 3 individuals, but in each instance there was 


Table 1 
COMPARISON OF SEQUELAE FOLLOWING TREATMENT 
IN WHICH EITHER MONEL METAL OR LOW IN- 
TENSITY GOLD SHEATH NEEDLES WERE 
USED IN CONJUNCTION WITH 
OTHER SOURCES OF 























- needles are given in Table 2. 





RADIUM 
Type of No. of Sequelae ; - 
Needle Patients Necrosis Cellulitis Fistulae Regression 
Monel metal 9 5 4 3 4 
Gold sheath 36 6 5 2 24 
45 11 Q 5 28 
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evidence before treatment of invasion of the 
rectovaginal or vesicovaginal septum. None of 
the 4 patients without untoward sequelae re- 
ceived large doses of radiation. It was found, 
for example, that a needle of the above described 
type could be used with reasonable safety for 
doses of about 125 mg. hrs. (delivered over a 
period of 10 hours). That amount of radiation 
produced small foci of necrosis that could be seen 
later on the mucous membrane at a point corre- 
sponding to the site of the former implant. 
Double that dose produced areas of necrosis 
about 3.0 mm. in diameter in non-ulcerated tis- 
sue. It should be noted that the effect observed 
on the mucous membrane corresponded to that 
produced near the end of the implant. The di- 
ameter of necrosis about the middle of the needle 
would be considerably greater. It is obvious 
that multiple foci of that volume of necrosis 
would be apt to result in severe infections. At 
the same time, a needle 2.0 cm. long used for 250 
mg. hrs. radiation will not by itself control cer- 
vix cancer located at distances greater than 0.7 
cm. along a line perpendicular to the middle of 
the implant. 


Greater doses can be delivered by gold sheath 
needles due to their heavier filtration and lower 
intensity of irradiation. Some have been used 
for doses on the order of 165 mg. hrs. per centi- 
meter active length without producing much 
more necrosis than might be expected from the 
puncture wound made by the needle itself. For 
an interstitial source 2.0 cm. long that would be 
a total dose of 330 mg. hrs. Evidence of the 
lesser amount of necrosis can be seen in the re- 
sults given in Table 1. Of the group of 36 pa- 
tients treated with gold sheath needles only 6 
developed troublesome necrosis. With the lesser 
incidence of extensive necrosis there were also 
fewer instances of severe infections. In spite of 
the fact that there was evidence of invasion of 
the vaginal septum in several patients, only 2 
developed fistulae. One of those was treated for 
a recurrence following complete hysterectomy 
done elsewhere. The other had a metastatic 
nodule beneath the bladder. 


As much can be learned from failures as from 
successes. In the attempt to show more clearly 
the causes of untoward sequelae the different 
diagnoses of the patients treated with gold sheath 
All of the 3 pri- 
mary cases with necrosis had a marked degree of 
infection in the primary lesion that had persisted 
in spite of preliminary x-rays administered over 
a period of about 3 weeks. In one there was 
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definite evidence of pyometra, and all developed 
fever during the period of radium treatment. 
Total doses from both the interstitial sources 
and an intra-uterine tandem were about 5,000 
mg. hrs. As will be shown later, that is not an 
excessive dose, but due to the persistent infec- 
tion and ulceration the tumor bed was more sus- 
ceptible to the production of necrosis. In the 
presence of active infection there is considerable 
risk in using interstitial irradiation. The one 
instance of necrosis among the patients with 
stump cancer occurred in a lesion complicated 
by lues. There is some evidence that the pres- 
ence of syphilis tends to increase the risk of 
necrosis following irradiation. The single in- 
stance of untoward sequelae following the treat- 
ment of postoperative recurrences can be ex- 
plained only on the basis of excessive treatment. 
Among the patients with vaginal nodules only 
one showed necrosis with infection and fistula 
formation. Contributing factors were infection 
and over-irradiation. 


In general, satisfactory regression has not 
been obtained in any patient showing extensive 
necrosis. In a presentation on radiosensitivity 
Stewart? has pointed out the risk of unrestrained 
tumor growth following complete destruction of 
the tumor bed. Such severe reactions interfere 
with the orderly processes of regression follow- 
ing irradiation. The aim of radiotherapy is to 
deliver a dose believed to be adequate for control 
of the lesion in question with a minimum of dam- 
age to normal structures. In numerous instances 
we have erred in the selection of a suitable dose. 
In the various tables regression has been indicated 
only when it followed the initial treatment. It 
should be noted that mistakes were made in deliv- 
ering too small a dose as well as too great an 
amount. Some of the undertreated patients have 


Table 2 
COMPLICATIONS AND CLINICAL RESULTS FOLLOWING 
THE USE OF LOW INTENSITY GOLD SHEATH NEE- 
DLES EMPLOYED IN THE TREATMENT OF PRI- 
MARY AND RECURRENT CARCINOMA OF THE 
CERVIX AND VAGINA 














Diagnosis No. of Sequelae a thst 
* Patients +" Necrosis Cellulitis Fistulae "°°" 
Primary 12 3 2 = 8 
Stump 4 1 1 _- 2 
Recurrent 
postradium 3 int ane oe 2 
ent 
postoperation 4 1 1 1 2 
Vaginal 
nodules 13 1 1 1 10 
36 6 5 2 24 
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shown complete regression after secondary irra- 
diation. 

No single technic has been followed in all pa- 
tients presenting a particular type of lesion. 
The length, strength, number and arrangement 
of interstitial sources have been varied in each 
patient in the attempt to deliver a predetermined 
dose distributed in a manner best suited to the 
lesion in question. The most standardized 
method has been employed in clinical Group 2 
cases of cervix cancer without marked infection 
or ulceration. Two needles of 4.0 mg. strength 
with an active length of 4.0 cm. are inserted 
along the sides of the uterine body in each para- 
metrium. Two needles of 2.0 mg. strength with 
an active length of 2.0 cm. are inserted into each 
of the paracervical regions anterior and posterior 
to the cervix. The intra-uterine tandem em- 
ployed usually contains from 25 to 35 mg. ra- 
dium. A radiograph taken of a patient treated 
in that manner is shown in Fig. 1. All sources 
are left in place for periods ranging from 5 to 7 
days. Among patients with relatively clean le- 
sions the incidence of fever has been no greater 
than that which might be expected as the result 
of any minor surgical procedure done vaginally 
and employing a gauze pack. If the vagina is 
not distended too greatly, enemas can be given 
during the period of radium irradiation. A re- 








Fig. 1 
Radiograph made of a patient with primary carcinoma of 
the cervix treated with needles inserted into the parametrial 
and paracervical tissues and an intra-uterine tandem of 
radium. 
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tention catheter is not essential. Rarely do pa- 
tients complain of any pain or discomfort. In 
a few instances there has been some bleeding at 
the time the needles were removed. This has 
always been controlled by light packing. Within 
a few days after the removal of the radium 
there is usually an intense mucositis of the vagi- 
nal vault with punctuate foci of necrosis corre- 
sponding to the site of each needle. The intra- 
uterine tandem contributes from 3,000 to 3,500 
mg hrs. of the total dose. As a result of the 
low intensity administered over 5 to 7 days there 
is seldom more than a moderate amount of nec- 
rosis to be noted at the region of the external os. 

Due to the low intensity of radiation one 
would expect a lesser biologic reaction for speci- 
fied doses. For that reason it is essential to 
employ greater total amounts. The approximate 
total doses administered to the 12 primary cases 
reported at this time are given in Table 3. Only 
one of the group receiving 5,000 mg. hrs. showed 
satisfactory regression after the initial treatment. 
It should be noted, however, that 3 of that num- 
ber had badly infected lesions and should prob- 
ably not have been treated with needles. One 
primary treatment failure occurred among those 
given total doses of approximately 6,000 mg. hrs., 
but complete regression was obtained in all pa- 
tients receiving greater amounts. 

If greater doses are required for the control 
of the lesion due to the low intensity of radia- 
tion, it is also to be expected that normal struc- 
tures would be less affected by specified amounts. 
There has been no increase in cystitis and proc- 
titis following treatment. It should be noted, 
however, that the need of large total doses is 
not due entirely to the protracted period of treat- 
ment. Mention should again be made of the fact 
that multiple sources distributed throughout the 
tumor-bearing region deliver a more uniform 
distribution of radiation. By that means the 


Table 3 
COMPARISON OF EARLY RESULTS FOLLOWING TREAT- 
MENT WITH TOTAL DOSE OF RADIUM ADMINIS- 
TERED BY LOW INTENSITY GOLD SHEATH NEE- 
DLES USED IN CONJUNCTION WITH AN 
INTRA-UTERINE TANDEM. 











Approx. Total No. of R ; 
Dose Mg. Hr. Patients egression 
5000 4 1 
6000 3 2 
7000 4 4 
8000 1 1 

12 8 
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minimum amount arriving at specified points can 
be increased without risk of greater necroses due 
to the doses required from fewer irradiating 


sources. For an increase in the minimum dose 
there is also an increase in the volume of tissue 
that is treated adequately. This, in turn, will 
result in improvement of clinical results. Sta- 
tistics published by Pitts and Waterman’ show 
a marked gain in five-year survival. Sufficient 
time has not elapsed for any of our patients 
to reach that period, but the early results indi- 
cate that the percentage of cures will be greater 
than that obtained for older methods of treat- 
ment that did not include interstitial irradiation. 

It is not to be implied from the data here given 
that radium needles should be employed in all 
cases of cervix cancer. This method is sug- 
gested as a technic for increasing the parametrial 
dose, whenever practical, with a fairly uniform 
distribution of radiation. In our opinion marked 
infection and ulceration may contraindicate the 
use of interstitial sources due to the risk of nec- 
rosis and cellulitis following the administration 
of adequate doses. In every instance the use 
of radium is preceded by a protracted course of 
x-rays, and every effort is made to clean up the 
local lesion. Those are essential procedures, but 
in some patients infection may persist in spite of 
all efforts. Particular mention should be made 
of the direct roentgen treatment of cervix cancer 
as performed by King and Brandes,* Merritt,‘ 
Erskine® and others. Those authors employ high 
voltage x-rays and target-skin distances ranging 
from 30 to 50 cm. By that means a fairly uni- 
form distribution of radiation can be obtained 
within the beam traversing the tumor-bearing 
region. Large total doses can be delivered with- 
out great risk of cellulitis. It would seem likely, 
however, that in some instances the available 
space within the upper vagina as well as its mo- 
bility might affect adversely the direction or di- 
vergence of the beam toward the lateral portions 
of the tumor-bearing region. Interstitial irradia- 
tion is almost independent of those factors, and 
presents a practical method for irradiating 
small, relatively inaccessible lesions along the 
vaginal tube. It has also proven of value in the 
treatment of post-radiation recurrences. Those 
lesions are more radioresistant due to the earlier 
treatment. There is also risk that the admin- 
istration of additional amounts will result in a 
persistent radiation ulcer. In those lesions it is 
essential that there be a minimum of discrepancy 
between the dose applied to the surface and the 
amounts reaching underlying depths. 





tic 


for 
tio 
sui 


ne 
are 
aft 
qui 
the 
cer 
an 

cei’ 


to 
dir 
the 
to 


of it 
celle 
mear 
amou 





1940 


can 
due 
ting 
dose 
ssue 
will 
Sta- 
how 
cient 
ients 
indi- 
ater 
reat- 
tion. 
riven 
n all 
sug- 
trial 
form 
irked 
2 the 
nec- 
ation 
> use 
se of 
p the 
;, but 
ite of 
made 
ancer 
rritt,* 
high 
nging 
r uni- 
ained 
-aring 
with- 
ikely, 
ilable 
S mo- 
or di- 
rtions 
radia- 
3, and 


Those 
earlier 
dmin- 
t in a 
s it is 
pancy 
nd the 





Vol.33 No.3 ARNESON AND HAUPTMAN: RADIUM NEEDLES IN CERVICAL CANCER 291 


The treatment of each patient presents a par- 
ticular problem. In each instance it is essential 
to estimate the minimum tissue dose required 
for control of the disease. A method of irradia- 
tion must be devised that will deliver the best 
suited distribution of radiation with a minimum 
of risk to normal structures. Extensive tumor 
necrosis must be prevented if severe infections 
are avoided. Good regression is rarely obtained 
after marked destruction of the tumor bed. Ade- 
quate treatment of all primary cases necessitates 
the use of both x-rays and radium. If the per- 
centage of cures is to be increased there must be 
an increase in the average volume of tissue re- 
ceiving an adequate dose. Every effort should 
be made, therefore, to deliver greater amounts 
to the parametria. Interstitial irradiation and 
direct transvaginal roentgen treatment present 
the most easily applied and economical methods 
to be added to those in frequent use. 


SUMMARY AND CONCLUSIONS 


Any improvement in the clinical results ob- 
tained in the treatment of cervix cancer must 
be gained by an increase in the volume of tissue 
receiving an adequate dose. That increase must 
be chiefly in the direction of the parametrial 
regions. One of the most important procedures 
developed in the attempt to increase the dose 
reaching the outlying tumor-bearing regions has 
been the use of divided dose technics of roentgen 
irradiation. There is evidence that divided doses 
of x-rays used in conjunction with the usual 
methods of radium treatment will result in five- 
year survival rates of about 30 per cent. Other 
advances in methods for administering x-rays 
include the use of transvaginal or direct roentgen 
treatment, and special apparatus for so-called 
“contact”’ therapy. 

It is obvious that no single method can be 
used in all patients for the vaginal approach to 
the parametria. One must consider the space 
available for the application of radiation. Fac- 
tors affecting the available space include the size 
and shape of the primary lesion, as well as the 
length, diameter and mobility of the upper va- 
gina. Interstitial irradiation is independent of 
those factors, and presents, in addition, a method 
for distributing multiple sources of radiation 
throughout the deeper sections of the tumor- 
bearing region. Clinical evidence of the value 
of interstitial irradiation is shown in the ex- 
cellent statistics published by some authors. By 
means of relatively long needles containing small 
amounts of radium introduced into the parame- 


trial and paracervical tissues five-year statistics 
of about 35 per cent have been obtained. 


Objections to the use of interstitial irradiation 
in cervix cancer have been made upon the basis 
of fear of severe reactions and fear of introduc- 
ing infection by the insertion of needles. There 
is evidence that those untoward sequelae were 
due to the use of inadequately filtered needles 
containing large amounts of radium. Data have 
been presented to show the high incidence of 
necroses following treatment with monel metal 
needles containing 12.5 mg. radium. It has also 
been shown that severe infection is apt to follow 
radiation necrosis. Those sequelae were much 
less frequent among patients treated with low 
intensity radiation delivered by gold sheath nee- 
dles containing small amounts of radium. 

By means of multiple sources of radiation dis- 
tributed throughout the tumor-bearing region 
one can obtain a more uniform distribution of a 
specified dose. Due to the ‘‘crossfire” from the 
various sources there is less discrepancy be- 
tween the minimum dose reaching some areas 
and the maximum amount falling on other points. 
If a more uniform distribution of radiation is 
obtained it is then possible to increase the mini- 
mum amount delivered to the tumor and no 
single source need be employed for a dose apt 
to produce extensive necrosis. For an increase 
in the minimum dose there is a corresponding 
increase in the volume of tissue treated ade- 
quately. 

No single method can be applied to all pa- 
tients. The treatment of cervix cancer necessi- 
tates the use of both x-rays and radium. In 
each instance it is first essential to estimate the 
tissue dose required for control of the lesion. 
The attempt should then be made to deliver the 
predetermined dose with a distribution best 
suited to the volume in question. Every effort 
should be made to increase the parametrial dose. 
Interstitial irradiation and transvaginal roentgen 
treatment present the most easily used and eco- 
nomical methods that can be added to those now 
in common use. 
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DISCUSSION (Abstract) 


Dr. J. Cash King, Memphis, Tenn—The first point 
that should be emphasized in discussing this paper is 
that the failure to cure cancer of the cervix by the usual 
well-planned form of treatment is due to the fact that 
the disease has extended into the parametrium. Con- 
sequently, the problem resolves itself into finding a 
method of delivering a cancericidal dose, not only to 
the lesion in the cervix proper, but to the extensions 
in the paracervical and parametrial tissues. It seems 
highly probable that if the objections to interstitial 
irradiation that have been mentioned by Dr. Hauptman 
can be eliminated we shall have in this mode of therapy 
our most effective agent in combating advanced cancer 
of the cervix uteri. No doubt the small intensity, 
highly filtered needles which remain in situ over a long 
period of time without producing necrosis are very ef- 
fective in combating squamous cell carcinoma. 

More recent reports on the use of rays generated by 
400 peak kilovolts or higher voltages indicate that 
this further facilitates the effectiveness of external irra- 
diation. Intravaginal therapy generated by 200 peak 
kilovolts or higher is also a valuable adjunct in irradiat- 
ing the parametrial areas. The principal objection to 
it, however, is the many technical difficulties one en- 
counters in directing this form of treatment to the 
areas affected. In my experience with intravaginal ther- 
apy I feel that it is important that we not only rely 
upon divergence of the rays from a centrally placed 
cone, but attempt to direct the radiation to one side 
of the parametrium at a time. Thus with alternating 
fields the equivalent of a greater divergence can be 
obtained. The results Merritt has obtained with a 
single field probably cannot be duplicated by many 
of us who have lesser experience and special equipment. 
When the divided dose technic is used in intravaginal 
therapy as suggested, a considerable increase in the 
amount of irradiation to the parametrial structures is 
obtained, and fortunately the reaction within the vagina 
is not of serious consequence. 

At the present time it seems imperative to indi- 
vidualize the case in making the choice between inter- 
stitial irradiation and intravaginal roentgen therapy. I 
do not feel that either will ever completely replace the 
other. I believe that as we learn more about the care 
of the patient and utilize intelligent treatment of the 
patient as well as the cancer, these individuals in ad- 
vanced stages will have a lessened morbidity and mor- 
tality. 


Dr. Harold G. F. Edwards, Shreveport, La-—As Dr. 
Arneson said, no single plan of treatment can be em- 
ployed in the handling of carcinoma of the cervix. 
Every patient presents an individual problem. The use 
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of the needles particularly to take care of parametrial 
involvement is a fairly new method which was brought 
out by Pitts and Waterman, of Rhode Island, several 
years ago. It embodies quite a different principle 
from the old type of needle therapy which Ward and 
others have been using: that is, the needling of the 
cervix with fairly heavy radium content and lightly 
filtered needles into the cervix, around a capsule. The 
use of longer needles to take care of the parametrial 
involvement certainly will be limited to a very small 
number of cases. 

In a series of nearly 700 cases of carcinoma of the 
cervix which we have seen in our clinics since 1932, we 
have used this method in no more than fifteen cases, 
No doubt it embodies the principles brought out by 
Regaud many years ago of small quantities of radium 
distributed over a larger area and over a longer period 
of time. 

It is very easy to understand that the implantation 
of a 12.5 milligram steel needle will bring about just 
the bad results which Dr. Arneson has mentioned. Of 
course, it should not be used in the parametrial areas. 
It is all right to use this heavy needle in a bulky cervix, 
around your tandem where you do not care whether 
you get necrosis from the soft or beta rays or not, but 
to make use of it in the parametrium is certainly going 
to bring trouble. 

As to the use of long needles: our four-milligram 
needles are 76 millimeters in length, which means that 
our linear intensity is one milligram of radium per 16 
millimeters of length. It is quite possible to place these 
needles fairly accurately in the parametrial region. 

I was rather shocked to hear Waterman and Pitts’ 
paper in St. Louis last year, and to learn that, in many 
instances, they had been obliged to open the abdomen 
to retrieve lost needles. I do not think this should be 
regarded as a hazard in using the needles. Rather, it 
exemplifies lack of knowledge of how to take out a 
radium needle. It does not make much difference what 
you use on the needle, if you pull on it enough you 
are going to break it off. Any radium needle which is 
embedded beyond the eye, and does not come out read- 
ily, can be removed by using a little common sense 
and a probe or an instrument to dislodge it from its 
anchorage. 

No doubt the use of radium needles in the parame- 
trium is most valuable in improperly treated carcinomas 
of the cervix. It is very unfortunate that many cases 
are improperly treated. I refer to cases treated by sur- 
geons who possess only a 50-milligram capsule of m- 
dium, put it in the uterine canal, leave it for twenty- 
four hours, and perhaps repeat this in a week or s0. 
That, of course, is passe. In this day and time it 
almost borders on charlatanry, because it does not, in 
the majority of cases, offer the patient a chance of a 
cure at a time when she could have secured a cure. The 
cases in which the single capsule can be used, if they 
receive adequate irradiation, are the ones in the higher 
brackets of cure. 

The use of additional high voltage x-rays into the 
pelvis, of course, is of inestimable value. Dr. Arneson 
has done a great deal of work on the physical side of 
irradiation measurement, and he has rendered us very 
valuable aid. 


Dr. Franklin B. Bogart, Chattanooga, Tenn—For @ 
little over a year, in a few cases, I have been using the 
interstitial needles of the type described and reported 
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by Drs. Arneson and Hauptman. I think that here, 
too, we have a valuable addition to our mode of treat- 
ing carcinoma of the cervix. As has been said, we 
are not going to be able to apply the same methods 
of treating carcinoma in any location to all cases, and 
carcinoma of the cervix and of the body of the uterus 
is not any exception to that rule. I think that the cone 
method of using x-ray is a valuable adjunct, and I 
have used it, too, but these other methods in certain 
selected cases are going to add materially to our results. 


Dr. Charles L. Martin, Dallas, Tex.—This paper is of 
great interest to me because we have used weah radium 
needles in carcinoma of the cervix during the past five 
years. The danger of hemorrhage at the time that long 
needles are removed from the parametrium should be 
emphasized. Our needles are left in place for seven 
days and I suppose some of them may puncture one 
or more of the larger uterine vessels. On three occa- 
sions, rather severe bleeding from a puncture wound has 
occurred when the needles were removed. For this rea- 
son, one should be fully prepared to check hemorrhage 
at the time that the removal is carried out. The bleed- 
ing was successfully controlled in each instance and it 
has not recurred. 


Dr. Arneson (closing).—I should like to say a word 
about the slide shown by Dr. Hauptman illustrating the 
volume of necrosis about the ends of monel metal and 
gold sheath needles used in the treatment of cervix can- 
cer. The monel metal needles were used before the 
weaker and more heavily filtered ones were available. 
In the earlier patients the needles were not buried be- 
neath the mucosa. The necrosis appearing on the mu- 
cous membrane was, therefore, farther from the end 
of the interstitial source in the case of the gold sheath 
needles. Had exact conditions been reproduced there 
might not have been such a marked difference in the 
volume of necrosis noted clinically. There have been 
some difficulties encountered in removing the more 
deeply implanted needles, but none has been lost. In a 
few instances troublesome bleeding has occurred, but 
this has always been controlled with a light vaginal 
pack. 





CONSTRUCTION OF ARTIFICIAL 
VAGINA* 
MODIFICATION OF WHARTON OPERATION: REPORT 
OF THREE CASES 


By Burorp Worp, M.D. 
Birmingham, Alabama 


In any discussion of a congenital anomaly in 
the human body it is necessary to review briefly 
the embryology of the organs involved in order 
to understand the existence of such a deformity, 
if not to find the real cause. 


All vertebrate embryos develop both a male 
and female system of ducts before sexuality is 


Sie 


*Read in Section on Gynecology, Southern Medical Association, 
ay Thied Annual Meeting, Memphis, Tennessee, November 
1-24, 1939, 
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definite. After maleness or femaleness is estab- 
lished by the gonad, the ducts of the opposite 
sex degenerate. The wolffian (male) ducts ap- 
pear as excretory ducts to the temporary kidney 
and are present in the five weeks embryo. Later 
on the ducts are appropriated by the male repro- 
ductive system to act as sperm canals in adult 
life. The ducts of Muller (female) first ap- 
pear in the six weeks embryo as thickened areas 
of epithelium on the urogenital fold at a point 
about the level of the fourth thoracic segment. 
These thickened areas of epithelium on each side 
of the vertebrate column proliferate to form 
grooves and later ducts which grow caudally on 
the urogenital fold into the genital cord and end 
blindly in the wall of the urogenital sinus (future 
vestibule) at a point known as Muller’s tubercle 
(future hymen). The lower portion of the mul- 
lerian ducts in their growth downward approxi- 
mate each other to form the uterus and vagina, 
the upper portions of which form the fallopian 
tubes. This explanation of the formation of the 
vagina is doubted by some and will be referred 
to presently. In the six weeks embryo there 
are no sex differentiating characteristics noted, 
as the ducts of both sex are present and the 
gonad has no definite features of either the ovary 
or testes at this stage. Sex is determined in the 
eight weeks embryo, and at ten weeks the mul- 
lerian and wolffian ducts are degenerating in 
the opposite sex. At twelve weeks in the female 
the lower portions of the mullerian ducts have 
fused and the septum has become absorbed. 
Therefore, we can assume that the lesion we are 
about to discuss occurs during the first trimester 
of prenatal life and Meyer? thinks is due prob- 
ably to a constitutional weakness in the germ 
cells. 


There is still confusion as to the exact origin 
of the vagina. Koff? believes that the upper 
four-fifths is mullerian in origin and the lower 
one-fifth is from the distal end of the mullerian 
ducts and the urogenital sinus. Vilas, quoted by 
McKelvey and Baxter,® feels that the entire 
vagina arises from the urogenital sinus, while 
Kemperman believes its origin is from the wolf- 
fian ducts. Mijsberg has advanced the theory 
that the upper two-thirds is mullerian and the 
lower one-third is derived from wolffian tissue. 
McKelvey and Baxter conclude that the vagina 
probably has a dual origin. Meyer‘ states, 
however, that the origin of the distal end of the 
vagina is still questionable. 


From the above statements the origin of the 
vagina appears a bit confusing. However, this 
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paper was written keeping in mind the conflict- 
ing theories and realizing the possibility of the 
dual origin of the vagina and that mullerian 
and wolffian tissue arise from mesoderm, while 
the urogenital sinus arises from entoderm. 


I shall not attempt to trace the embryology 
of the urinary system, but its close relation with 
the reproductive system must be borne in mind, 
as a deformity in one system is often accom- 
panied by an abnormality in the other system 
and vice versa. As proof of this contention, 
one of the cases in this series had an associated 
ectopic horseshoe kidney. Others who have noted 
this coexisting anomaly are Barrows,” Israel,® 
and Hodgson.‘ Eismayer, quoted by Wharton,® 
culled one hundred and twenty-two cases from 
the literature of congenital absence of one kidney 
associated with a uterine anomaly. 


The operative management of cases, with con- 
genital absence of vagina and uterus, should be 
considered, as the deformity is probably not so 
rare as one might expect. Pemberton” says that 
congenital absence of the vagina occurs once in 
five thousand cases. Duckett and Flynn,’ how- 
ever, could find only five hundred cases re- 
ported in the literature up to 1936, and about 
fifty cases have been added since that date. 
DeHean!'! (1761) and Dupuytren!” (1817) have 
been given credit as the first to attempt the 
construction of an artificial vagina by an opera- 














Fig 1, Case 1 
Retrograde pyelogram showing ectopic horseshoe kidney. 
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tive procedure. Heppner’? (1872) and Beck® 
(1900) also recorded operative procedures used 
by them. 

Included in Table 1 is a list of the different 
operative procedures that are used today and the 
year reported. 

Counseller*! describes a method of using 
Thiersch grafts from the thigh similar to the 
Kirschner-Wagner operation described by Bar- 
rows.” This operation is a skin graft transplant 
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Fig. 2, Case 2 
Note the normal secondary sex characteristics. 
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METHODS OF CONSTRUCTING AN ARTIFICIAL VAGINA 
ar Year Method Type of Tissue Lining Cavity 
Baldwin" 1904 Transplanting loop of ileum between bladder and rectum with Mucous membrane 
blood supply intact 
Popow™® 1910 Transplanting r.ctum Mucous membrane 
Schubert 1911 
Graves'® 1916 Skin flaps from labia and thigh Cornified squamous epithelium 
Frank-Geist'? 1927 Tubular graft from thigh, ‘‘satchel handle’ Cornified squamous epithelium 
Burger!* 1937 Lining ertificia) cavity with fresh fetal membranes Mucous membrane 
Frank'® 1938 Daily pressure with glass rod between bladder and rectum (non- Mucous membrane 
o-erative) 
Wharton”? 1938 Balsem wood prosthesis inserted between bladder and rectum Mucous membrane 








Table 1 


and is similar in principle to the Graves and the 
Frank-Geist methods. Wells** and Kanter?* 
have described an operative procedure using the 
principle that makes the Wharton operation 
workable. However, the operations were done 
in several stages and over long periods of time. 

In a deformity of this kind the reason for cor- 
rection is in order that the patients can marry 
and lead normal sex lives. Naturally they can 
have no children. The ideal operation, then, is 
one that guards the patient’s safety and lines 
the cavity with a membrane which simulates 
the normal vagina. The Wharton operation con- 
structs a cavity lined with mucous membrane and 
carries a mortality of approximately nil. The 
principle upon which this operation is based was 
explained by Loeb** in 1920 by his experi- 
ments on wound healing. He showed 
that epithelial cells in response to 
wound stimulus possess ameboid 
cell movements and that whole rows 
of cells will move from the old epi- 
thelium toward the center of the de- 
fect until the wound is closed. In 
other words, epithelium will cover 
a raw surface if given the proper 
chance. 

The Wharton operation is de- 
scribed by its originator as simple 
and I am sure you will agree when 
you compare it with the technics 
listed in the above table. A cavity 
is created between the bladder and 
rectum that will admit a balsam 
wood prosthesis one and one-half 
inches in diameter and three and 
one-half to four inches in length. 
The prosthesis is removed in three 
weeks and the patient followed until 


the membrane is thick and there is no tendency 
for contracture of the cavity. 

I have changed this procedure slightly. On 
the first case I used a balsam wood prosthesis 
with five pinch grafts taken from the vestibule 
and medial surfaces of the labia minora and 
placed on the head of the prosthesis so that the 
grafts would act as “epithelial seedings” in the 
bottom of the cavity and grow out to meet the 
epithelium growing in. I did this to shorten 
convalescence, as the patient was desirous of 
marrying at an early date. 

On the last two cases I have changed the pro- 
cedure slightly again. Instead of balsam wood 
I used a “silver plated prosthesis,” made from 
the obturator of an anoscope. 





Fig. 3, Case 2 
Note normal external genitalia and absence of vagina. 
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The obturator, one and one-half inches in di- 
ameter and four and one-half inches in length 
was electroplated with pure silver three one- 
thousandths of an inch in thickness over its en- 
tire surface. The flange of the instrument was 
cut off and a button welded on, as shown in the 
photograph. The new instrument has worked 
very satisfactorily in the last two cases. It is 
light and we know that silver is bacteriostatic, 
as well as helpful in promoting epithelial growth. 
The grafts were used as in the first case. 




















Fig. 4, Case 3 
Note normal breasts and pubic hair. 
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CASE REPORTS 


Case 1—This case has been previously reported in 
detail25 and will be only mentioned here. The photo- 
graph shows the associated ectopic horseshoe kidney, 
The patient was operated upon December 9, 1937; mar- 
ried February 26, 1938, and has been perfectly well 
since that date. Her last communication, October 22, 
1939, says that she is still happily married and that her 
sex life is pleasant and satisfactory. 

Case 2—A colored woman, aged 20, was referred to 
the office by a social service worker on September 1, 
1938. Her chief complaints were amenorrhea and ap- 
pareunia. History revealed that in 1933, at the age of 
15 years, her menszs had not appeared and her mother 
took her to a physician, who prescribed tablets, without 
examining her. She went to another physician in 1936 
at the age of 18, who examined her and advised opera- 
tion, but she could not afford it at that time. She 
came to Birmingham a year later and married on Octo- 
ber 25, 1937. She says that she began dating boys at 














Fig. 5, Case 3 
Note normal external genitalia and absence of vagina. 











Fig. 6 
Silver plated prosthesis 114 inches in diameter, 4% inch*s 
in length. 
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17 years of age, enjoyed being kissed, and her first at- 
tempt at intercourse at the age of 18 was quite pain- 
ful, and also painful to her partner. After marriage 
she and her husband attempted to have intercourse once 
or twice per week, with only occasional slight satisfac- 
tion to the husband, and always discomfort to the pa- 
tient. Finally her husband insisted that she see a phy- 
sician, as he thought “she was growed up down there.” 

The rest of her history is irrelevant, except that en- 
largement of the breast and pubic hair appeared at the 
age of 13. No history of deformity of this kind in 
any of her sisters could be elicited. 

Physical examination revealed a well-developed and 
well-nourished colored woman with distinctly feminine 
characteristics, bell-shaped breasts, nipples erect and 
glands of Montgomery present. The skin was soft and 
there was moderate curvature of the buttocks and thighs. 
The pubic hair was triangular in distribution with the 
apex pointing downward The external genitalia were 
present and normal. The clitoris was present and re- 

















Fig, 7 
Artificial cavity created between bladder and rectum. 
(Bickham’s Operative Surgery) 





Fig. 8, Case 3 
Photograph of x-ray showing prosthesis in place. 
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sponded to stimuli. The vestibule was about 2 cm. deep 
and lined with mucous membrane. The urethra was 
normal in appearance and location. Rectal examination 
revealed no masses in the lower abdomen. 

Laboratory examination reported Wassermann four 
plus; urine essentially nezative; and hemoglobin 84 per 
cent. 

Proctoscopic examination revealed nothing of note. 
A kidney-ureter-bladder roentgenogram with the cath- 














Fig. 9, Case 2 


Photograph of vagina ten months after operation with 
speculum in place. 














Fig. 10, Case 3 
Photograph of vagina with speculum in place four 
months postoperative. 
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eter in place revealed normal kidneys, ureters and blad- 
der. Pneumoperitoneum failed to visualize any pelvic 
organs. The patient said that her husband was taking 
shots when they married and continued afterwards. 
After adequate antiluetic therapy the patient was op- 
erated upon. 

On November 25, 1938, a vaginal plastic operation 
was done following the technic outlined above with a 
sound in the bladder and the assistant’s finger in the 
rectum. The patient was discharged from the hospital 
on the fifth postoperative day. The prosthesis was re- 
moved December 15, 1938, and the cavity was lined 
with a thin bluish membrane. The patient was seen at 
weekly intervals and the progress of epithelization 
of the cavity noticed. A two-finger vaginal examina- 
tion could be done with ease and without pain after 
December 15, 1938. The patient began using the vagina 





March 1940 


before I knew it and reported her first orgasm April 30, 
1939, the third time she used it. Her husband also was 
highly pleased with the results of the operation. The 
couple has been having normal intercourse once or 
twice per week since April, 1939, with complete satis- 
faction to both. Biopsy taken September 9, 1939, 
showed a stratified squamous epithelium of the mucous 
membrane type. 


Case 3—A white woman, aged 20, came to the office 
May 10, 1939, with the chief complaint amenorrhea. 
The patient said that in 1936 she was treated with 
“shots” to make her menstruate, but to no avail. She 
was taken again in 1939 to the same physician and was 
referred at this time for operation. History revealed 
nothing of note except that the patient had finished 
high school and enjoyed all the activities participated 
in by her classmates, including dates. 

Physical examination revealed 
a normally developed woman. 








Fig. 11, Case 2 


Biopsy of vagina ten months after operation showing stratified squcmous epithelium. 


Vaginal examination revealed 
normal external genitalia and a 
normal clitoris which responded 
to stimuli. The pubic hair was 
normal in distribution for a 
woman and no inguinal masses 
were palpable. The vestibule 
was 2 cm. deep and the urethra 
normal. On rectal bimanual ex- 
amination the fingers could be 
brought together above the sym- 
physis. 

Laboratory examination showed 
the Wassermann negative; urine 
essentially negative; and hemo- 
globin 85 per cent. 

A kidney-ureter-bladder roent- 
genogram was normal. Proc- 
toscopic examination was _ nor- 
mal. Pneumoperitoneum failed 
to visualize any pelvic organs. 

On May 25, 1939, the patient 
was operated upon, using the sil- 
ver plated prosthesis. She was 
discharged from the hospital on 








Fig. 12, Case 3 
Biopsy of vagina four months after operation showing stratified squamous epithelium. 


the fifth postoperative day. The 
prosthesis was removed June 24, 
1939. The cavity was lined nicely 
with a thin bluish membrane. 
Two-finger vaginal examination 
was done without pain. The pa- 
tient was followed at weekly in- 
tervals and the vaginalization of 
the cavity noted. Biopsy on 
September 18 showed stratified 
squamous epithelium of the mu- 
cous membrane type. The func- 
tion of her vagina is a matter of 
speculation, but I believe she 
will be able to experience orgasm, 
and no one will be able to detect 
that it is hand-made. She plans 
to marry on December 25 of this 
year. 


COMMENT 


The exact embryonic ori- 
gin of the vagina, as was 
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said in the beginning of this paper, is not 
definitely known. However, the authorities have. 
agreed that it comes from mesoderm (Kemper- 
man and Mijsberg) or entoderm (Vilas) or both 
(Koff) and not ectoderm. The Wharton op- 
eration constructs a cavity lined with the type 
of embryonic tissue the normal vagina is lined 
with, as the vestibule and medial surfaces of 
the labia minora are entodermal in origin. The 
epithelial seedings or mucous membrane trans- 
plants come from this area. Kanter suggests 
that in the dissection between the bladder and 
rectum remnants of mullerian tissue might be 
encountered and proliferate to line the cavity. 
In any case, however, the proper embryonic tis- 
sue lines the cavity when this technic is used. 


CONCLUSIONS 


The different operative procedures for con- 
structing an artificial vagina have been reviewed. 

The Wharton operation is recommended and 
the silver plated prosthesis with epithelial seed- 
ings is added to his technic as a suggestion, 
which I believe will prove helpful in treating 
patients with vaginal atresia who desire to marry 
or who are already married. 


REFERENCES 


. Meyer, R.: The Development of Distal Portion of Vagina 
and of Hymen: Study in Constitutional Embryology. 
Zentralbl. F. Gynak., 61:2846 (Dec, 11) 1937. 

2. Koff, A. K.: Carnegie Contribution to Embryology. 24, No. 
140, p. 59, 1933. 

. McKelvey, J. L.; and Baxter, J. S.: Abnormal Development 
of Vagina and Genito-urinary Tract. Amer. Jour. Obst. & 
Gyn., 29:267 (Feb.) 1935. 

4. Meyer, R.: The Development of Human Vagina and Other 

Abnormalities. Arch. F. Gynak., 167:306, 1938. 


_ 


wo 


5. Barrows, D. N.: Kirschner-Wagner Operation for Construc- 
tion of Artificial Vagina. Amer. Jour, Obst. & Gyn., 31:156 
(Jan.) 1936. 

6. Israel, S. L.: Vaginal Aplasia and Creation of Artificial 
Vagina. Amer. Jour. Obst. & Gyn., 30:273 (Aug.) 1935. 

7. Hodgson, N.: Congenital Absence of Vagina. Brit. Med. 
Jour., 1:822, 1933. 

8. Wharton, L. R.: Congenital Absence of Uterus and Associated 


Developmental Defects. Surg., Gyn. & Obst., 40:35 (Jan.) 
1925, 


9. Pemberton, F. A.: The Formation of an Artificial Vagina. 
Amer. Jour. Obst. & Gyn., 10:294 (Aug.) 1925. 
10. Flynn, S. W.; and Duckett, J. W.: The Construction of an 
a Vagina. Surg., Gyn, & Obst., 62:753 (April) 
36. 


Il. Salatich, P. B.: Congenital Atresia of Vagina. Amer. Jour. 
Obst. & Gyn., 10:297, 1925. 

12. Douglas, M.: Reconstruction of the Vagina. Surg., Gyn. & 
Obst., 58:982 (June) 1934, 

13. Beck, Carl: Colpoplasty for Congenital Absence of Vagina. 
Ann. Surg., 32:572 (Oct.) 1900. 

14. Baldwin, J. F.: Formation of Artificial Vagina by Intestinal 
Transplantation. Ann, Surg., 40:398, 1904. 

15. Dannreuther, W. T.: The Frank-Geist Operation for Con- 
genital Absence of Vagina. Amer. Jour. Obst. & Gyn., 35: 
457 (March) 1938. 

16. Graves: Textbook on Gynecology. Philadelphia: W. B. 
Saunders Co., 1916, 

17. Frank, R. T.; and Geist, S. H.: The Formation of an Arti- 
ficial Vagina by a New Plastic Technic. Amer. Jour. Obst. 
& Gyn., 14:712 (Dec.) 1927. 

18. Burger, K.: The Use of Fetal Membranes in the Formation 
of an Artificial Vagina. Zentralbl. F. Gynak., @1:2437 
(Oct. 16) 1937, 


OF ARTIFICIAL VAGINA 299 


19, Frank, R. T.: The Formation of Artificial Vagina Without 
Operation. Amer. Jour. Obst, & Gyn., 35:1042 (June) 
193 


20. Wharton, L. R.: A Simple Method of Constructing a Vagina. 
Ann, Surg., 107:842 (May) 1938. 

21. Counseller, V. S.: Congenital Absence and Traumatic Oblit- 
eration of the Vagina and Its Treatment with Inlay Thiersch 
Grafts. Amer, Jour. Obst. & Gyn., 35:632 (Oct.) 1938. 

22. Wells, W. F.: Congenital Absence of Vagina. Amer. Jour. 
Surg., 29:253 (Aug.) 1935. 

23. Kanter, A. E.: Congenital Absence of Vagina. Amer. Jour. 
Surg., 30:314 (Nov.) 1935. 

24. Loeb, L.: A Comparative Study of the Mechanism of 
Wound Healing. Jour. Med. Res., 41:243 (Jan.) 1920. 

25. Word, Buford: Congenital Absence of Uterus and Vagina 
and Associated Ectopic Horseshoe Kidney. The Miss. Doc- 
tor, 16:13 (Sept.) 1938. 


306 Medical Arts Building 





DISCUSSION (Abstract) 


Dr. Lawrence R. Wharton, Baltimore, Md.—It has 
been very gratifying to me to see Dr. Word’s success 
with an operation that I devised. An operation that is 
successful in the hands only of its originator is not very 
useful. 


Dr. Word’s success with this procedure means several 
things. In the first place, it indicates that he is choos- 
ing his cases carefully. Not every woman with con- 
genital absence of the vagina is a candidate for the op- 
eration. If there is no prospect that the vagina will 
be used, there is little indication for the operation. 
Probably, the constructed vagina will gradually con- 
tract, if it is not used, just as the natural organ does. 


In the second place, one should not attempt to con- 
struct a vagina for a woman who will not cooperate in 
the postoperative treatment. The operation is simple 
and the postoperative care is easy, when compared with 
the elaborate and prolonged convalescence that follows 
the other types of operation. But, nevertheless, this 
simple postoperative care is essential; otherwise, the re- 
sult will be a failure. 

Dr. Word has succeeded in all of his cases; this indi- 
cates that his plans have been well laid and executed. 


The use of the silver plated form is a good idea. Two 
years ago, Dr. Adrian Taylor and I were talking about 
its possibilities, in discussing my cases at the Southern 
Surgical Association. It is difficult to get a satisfactory 
vaginal form or dilator unless you have it made. One 
needs forms of several sizes. Also one should have a 
spare form to give to the patient to use for a month 
or two after leaving the hospital. Most patients forget 
to return such things if they live out of town. For 
these reasons, in addition to the silver form, a cheaper 
type is needed. 

A silver form is not essential, however, because 
equally good results have been obtained by the use of a 
form enclosed in thin rubber. 

Also, the use of pinch grafts is probably helpful, but 
not necessary. I used pinch grafts in my last case; but 
equally good results were obtained in cases without them. 
They will hasten epithelization, if they take. If they do 
not take, they may act as foreign bodies and predis- 
pose toward infection. Probably, seedling grafts would 


be useful also, consisting of tiny points of epithelium 
that might be scattered in the vaginal vault. 

In general, however, grafts are not necessary, for ex- 
cellent results have been obtained without them. In 
general, the simpler an operation is the better. Hence, 
if the surgeon is not acquainted with the principles of 
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skin grafting, he had better not try it for the first time 
in these cases. 

Finally, I think it extremely important to warn phy- 
sicians not to attempt vaginal construction unless they 
are willing and prepared to follow the case through 
and meet all complications as they arise. Most of the 
cases that we see have been operated upon two or three 
times elsewhere, with failure. In many cases, the failure 
is due to the lack of cooperation on the part of the 
patient. In other cases, it is due to faulty technic on 
the part of the surgeon or his failure to realize the 
importance of keeping the vaginal space open after the 
operation. This means that the surgeon must have 
control of his patient and must be willing to spend the 
time required in postoperative care. 

A failure decreases the probability of success at a 
future operation, because a failure transforms the recto- 
vesical septum into scar tissue, without any plane of 
cleavage. After two or three failures it becomes almost 
impossible to separate the bladder from the rectum 
without perforating these viscera. Consequently, al- 
though this operation is described as simple, it is not for 
indiscriminate use. 

Dr. Word has done fine work in these three cases. 


Dr. Beverly Douglas, Nashville, Tenn.—My excuse for 
appearing in this Section is that although I am a plastic 
surgeon I have been called in consultation with Dr. 
John Burch on some of these cases, reports of at least 
two of which have been published. 

Dr. Burch and I differ on one point. He feels, as 
I think Dr. Wharton feels, that skin grafts should not 
be used in this location, and that the results without 
them are perhaps as good as, if not better, than with 
them. I am willing to agree if we say “in some cases.” 
However, procedures which may trouble men in gyne- 
cology, such as skin grafting of cavities, are common- 
place and easy to those who follow reconstructive sur- 
gery as a specialty. 

In a semi-infected area, or one which is subject to 
infection, when tissues are cut apart and fresh tissues 
are laid on, following operation we may have an in- 
fection which will seriously affect the take of a graft. 
If, after sharp dissection which opens up a cavity in 
this location, three or four days are allowed to elapse, 
all danger of infection will be passed and a split graft, 
or grafts, will take, in our experience, practically without 
failures. Gynecologists may overlook the fact that a 
brief delay will clear the field, just as it will clear the 
field of infection in an old ulcer which is excised and 
left to granulate for three or four days under the Car- 
rel-Dakin technic. If this is done in these cases I would 
say that I very strongly advocate skin grafting. 

There is another reason for grafting, namely, that we 
are certain to have fibroplasia in this type of healing. 
If epithelium has to grow from the edges of the wound 
all the way into the end of the cavity, the slowness 
of its growth will certainly allow the deposit of a 
certain amount of scar tissue. After all, is not this the 
case in all of the patients whom Dr. Wharton, Dr. 
Burch and others have done without grafting? It has 
been a matter of long and continued dilatation to keep 
the cavity open after it was formed, and we know from 
Dr. Word’s paper that in one of these cases the leaving 
out of the obturator for only a short time resulted in the 
necessity for further dilatation. 

If a simple form of graft without hair follicles in it is 
applied ‘to an obturator (not necessarily silver, for 
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aluminum or some other material will probably do just 
as well), and if this is fixed in place on the obturator 
with glue or some type of cement which is used every 
day now in the calibrated skin graft, the results will far 
supersede even these excellent results that have been 
obtained in every case except the cases where skin 
grafts have been used, as they were in Dr. Word’s two 
or three cases. 

As far as “pinch” grafting is concerned, I think it is 
out of the question. A great many of the grafts will 
be turned over and will then become infected foreign 
bodies. Grafts of intermediate thickness and _ fairly 
large should be used, which can be fixed toward 
the raw surface of the cavity on some type of 
mold. With these, excellent relaxation of the tissues 
and a covering with epithelium will be obtained, with 
maximum rapidity. 


Dr. Gilbert F. Douglas, Birmingham, Ala.—Selection 
of the type of operation in these cases is important. 
The Baldwin operation carries with it a very high 
mortality, as do others of the older technics. With the 
operation used by Dr. Word, there is no mortality and 
the end results are the same, because in none of the 
cases that he presented was it necessary to consider the 
presence of the uterus, tubes or ovaries. Of course, if 
the vagina is absent and the uterus is present and the 
woman would like to have a family that is a different 
problem. In these cases, since neither tubes nor ova- 
ries were present, it was only a question of making 
marital relations possible. Grafting seems to have been 
very helpful since it made covering of the vagina much 
quicker. With the aid of the graft, the vaginal lining 
can grow from the back forward as well as from front 
backwards. 

I think that a very interesting thing with this type 
of patient is that they develop normal orgasms or have 
normal sexual sensations. 


Dr. Quitman U. Newell, St. Louis, Mo.—I rise to 
congratulate Dr. Word upon his description of an opera- 
tion for congenital absence of the vagina that is fairly 
simple. A most difficult operation has now been sim- 
plified and one more problem in gynecology has been 
solved. 

Dr. Word has seen more of these cases in his short 
time of practice than most of us. During my twenty- 
five years of teaching in an institution, in which we see 
thousands of women, we have found the condition, con- 
genital absence of vagina, only four times. Three cases 
have been operated upon with fairly good results. In 
one case we did a modified Kraske operation and made 
a vagina from the lower portion of the rectum. In 
the second case we used a part of the ileum to construct 
a vagina, and in the third case we did a Frank operation 
and used a tubular flap to construct the vagina. The 
fourth case has not been operated upon as yet. 

Dr. Word (closing).—I had trouble with the dissec- 
tion in two of these cases. The first case had been 
operated upon previously and scar tissue was plentiful. 
My heart jumped into my mouth a couple of times be- 
cause I thought I had cut into the rectum. However, 
the operation was done with a sound in the urinary 
bladder and an assistant’s finger in the rectum, which 
were quite helpful in preventing the perforation of either 
bladder or rectum during the operation. 

In the second case, the girl had been married about 
13 months previous to operation and I feel that the 
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attempts at having intercourse had created fibrous tis- 
sue in the vestibule. The first half inch of the opera- 
tion was very difficult and the layers of fascia could 
hardly be recognized. However, after the scar tissue 
was cut through, the rest of the dissection was no trou- 
ble. The third case had not been operated upon pre- 
viously and the dissection was completed with ease. 
After the initial incision was made and a few bands 
of fascia cut on each side, the layers of tissue peeled 
apart by blunt dissection, almost as easily as the layers 
of an onion peel apart. 

The technic of using grafts has possibilities for im- 
provement, 

No complications were mentioned. However, in clos- 
ing I would like to mention two that were encountered 
in these cases. The second case bled profusely on the 
ninth postoperative day from the bottom of the cavity. 
This is about the location of the cervical branches of 
the uterine arteries. A large clot was removed and the 
bleeding point located. The grafts were also inspecied 
and found to look rather puny, but they were still grow- 
ing. The bleeding was controlled with ephedrine and 
cocaine packs and the prosthesis reinserted. Suturing 
was not necessary. The only other complication was a 
vulvitis developed by the third patient. The vulva 
became red, very tender and only slightly edematous. 
The lesion looked like erysipelas. Sulfanilamide was 
given and the infection cleared up promptly. 





A STUDY OF 201 MATERNAL DEATHS* | 


By Louis H. Douctass, M.D. 
Baltimore, Maryland 


There appear to be two methods of presenting 
a study of this type; it may be made largely, or 
very largely, statistical with little or no discus- 
sion, or some of the outstanding figures may be 
selected and discussed in more detail. The lat- 
ter method has been chosen for this time, feeling 
that it could be made more interesting, while a 
comparatively complete presentation will be of- 
fered for publication later. 


We are not proud of the figures which we 
will show you here, but feel that they should be 
offered without excuse and only with such ex- 
planation as will make them better understood. 


The period covered is from 1920 through 1938, 
during which time there were 27,711 deliveries 
and abortions in the hospital and at home, and 
201 deaths from all causes gives us a total un- 
corrected maternal mortality of 7.2 per 1,000 
patients. In Chart 1 this is shown graphically, 
and we see that while the rate fluctuates, the 
general tendency is downward. The peaks of 
1921-26-28 and 1935 are interesting, and in 


ee 


*Read in Section on Obstetrics, Southern Medical Association, 
Thirty-Third Annual Meeting, Memphis, Tennessee, November 
21-24, 1939, 
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seeking a reason for them it was found that in 
these particular years there were an unusual 
number of deaths from non-obstetrical causes, 
pneumonia, tuberculosis, arsphenamine poison- 
ing, meningitis, suicide by bichloride and others. 
With these eliminated, the graph is much more 
consistent and the general downward trend more 
noticeable. For example, the 11.3 rate of 1935 
becomes 7.8 after removing these cases. 

Since all national statistics are on the basis 
of “live births” rather than patients cared for 
during labor or abortion, we have made Chart 2, 
in which we show our own results compared with 
those of the country at large. Again we find 
little of which we can be proud, our rate being 
much higher in most years and lower in only 
6 of the i9, 1922-31-32-34-36 and 1937. 

In Chart 3 we have attempted to show the 
various causes of death graphically by race. 
With one possible exception, there is nothing 
unusual here, the three principal causes being 
those found in the majority of similar studies. 
The one exception is the large number of deaths 
from non-obstetrical conditions, a fact to which 
attention was called above. This chart shows 
the actual percentage of the total of deaths from 
these various reasons. To determine the rate 
in the three principal ones we turn now to Chart 
4. We shall have to disregard 1920, for the 
figures for that year were not complete, but for 
the remainder of the time covered we have rather 
accurate data. Eclampsia, which is represented 
by the barred line, shows some fluctuation, but 
upon the whole, improvement. The graph is 
decidedly misleading here, since the number of 
these cases entering the hospital is constantly 
decreasing, and one death resulted in a much 
greater fluctuation in 1936 than it did in 1922. 
It is only by grouping several of the recent years 
that we can arrive at a comparative fig- 
ure, and when we do that we find that 
the mortality from this condition since 1930 
is 5.1 per cent compared with a total (repre- 
sented in the last column to the right) of 26 per 
cent. It is felt that this improvement is largely 
due to the complete abandonment of the radical 
method of treatment, the free use of glucose, and 
sedation with paraldehyde; the latter drug has 
been of immense value in our hands, producing 
deep relaxation with no demonstrable ill effect 
upon either the mother or the baby. It has 
been used as the only or as the principal seda- 
tive in 65 cases in our clinic, and not one of 
these women has had a single convulsion after 
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coming under its influence. The amount of the 
drug necessary varies with the severity of the 
toxemia, but it would appear that the original 
dose of 10 drams by rectum may be safely re- 
peated as indicated. One of our patients re- 
ceived a total of 143 drams over a period of six 
days, after which she went into labor and was 
delivered uneventfully of a living child which 
cried spontaneously. Both mother and baby 
made an uneventful recovery. 

Deaths from hemorrhage have never been ex- 
tremely high; in 1927 16 per cent of the cases 
treated died, and in 10 of the 19 years the rate 
was less than 5 per cent. The broad term 
“hemorrhage” used here includes placenta pre- 
via, abruptio placentae and all cases in which 
bleeding from any cause has been pronounced, 
in postpartum hemorrhage an estimated 500 c. c. 
or more of blood loss being the criterion. It is 
certainly true that the intravenous use of oxy- 
tocics has been of immense help in treating the 
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latter, packing of the uterus being a somewhat 
rare procedure with us today. 

For several years there has been an intensive 
campaign among the physicians of our com- 
munity for the early recognition of placenta 
previa and for the immediate transference of 
such cases to a hospital. Once admitted, it has 
been our practice to treat them immediately. 
The treatment is more or less the generally ac- 
cepted routine and needs no particular comment 
here, for we feel that the fairly low maternal 
and fetal mortality we are able to show is more 
the result of early admission and prompt insti- 
tution of treatment than it is of any particular 
type. For the past five years our uncorrected 
maternal mortality for all cases of placenta pre- 
via admitted is 2.3 per cent. 

As shown in Chart 5, there were 45 deaths fol- 
lowing spontaneous labor, the causes of death be- 
ing shown. 
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In Chart 6 we find 23 version deaths, a high 
percentage, since the operation was done only 
253 times during the nineteen years. While it 
is true that all of these deaths are not attributed 
to the operation, yet, in our opinion, it points 
out that it is not without its inherent dangers. 

In Chart 7 we find that there were 51 deaths 
following cesarean section. The operation was 
done 852 times, a mortality of 5.95 per cent. 
This is much higher than that reported by many 
clinics; however, it covers a period of nineteen 
years. The rate has varied from year to year, 
being 25 per cent in 1920 and zero in 1933, and 
if we divide the total time considered into two 
periods, 1920-1930 and 1931-1938, we find that 
in the first period there was a mortality of 9.2 
per cent and in the second one of 3.7 per cent. 
This latter is still quite high and again clearly 
demonstrates that the operation is one far from 
devoid of danger and not to be entered into with- 
out consideration. 


Time does not permit of the presentation of 
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further figures here, but certainly enough has 
been said to prove that the process of parturi- 
tion, in our hands at least, is accompanied by a 
definite loss of life for the mother (7.2 per 
1,000) and that a certain number of these 201 
deaths which have occurred could have been pre- 
vented. In thinking of how this might have 
been accomplished, several facts stand out rather 
prominently. 

(1) In Eclampsia.—It is true that no one has 
yet discovered the etiology of this condition, but 
it is also true that all of us know a great deal 
more of its prevention and treatment than we 
did twenty years ago. With proper prenatal 
care, it is most rare that a patient develops con- 
vulsions today, and when such a thing does hap- 
pen, the physician who has been in charge should 
feel a certain degree of guilt. The importance 
of the conservative treatment of eclampsia is al- 
most universally recognized at this time, and 
our experience with paraldehyde as the principal 
sedative agent has been sufficiently stressed. 
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(2) Hemorrhage.—In placenta previa, early 
recognition and early institution of treatment are 
of paramount importance, and one of the first 
steps in the treatment should be matching and 
obtaining blood for transfusion, and this should 
be done before any serious attempt is made to 
confirm the tentative diagnosis. Transfusion is 
naturally important in the treatment of any 
hemorrhage, and blood banks, as in use in many 
hospitals, are extremely valuable. In postpar- 
tum bleeding, the increased familiarity with the 
cervix as the result of routine cervical inspection 
after delivery, has rendered cervical suturing a 
much less formidable procedure than it used to 
be, and the newer oxytocic drugs with the pos- 
sibility of intravenous administration have al- 
most completely changed the picture. Rupture 
of the pregnant uterus remains a most dangerous 
accident and, in spite of improvements in opera- 
tive technic and the free administration of in- 
travenous fluids and blood, carries a high mor- 
tality. Since the accident is apt to occur in 
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those patients who have had a section and, since 
the danger increases with almost geometric 
progression with the parity of the patient, it has 
been our custom in recent years to urge ster- 
ilization upon the gravida 4 or more who comes 
to section for the first time, and postpartum 
upon the woman who has had three full-term 
babies from below after an original section. 

(3) Infection —It is felt that here we have 
erred more than in any other field, and that if we 
had these nineteen years to live over it is here 
that we could show the greatest improvement. 
We have, upon occasions, been too radical, too 
ready to operate. Upon other occasions we have 
been too conservative and have delayed inter- 
fering until quite late. We have operated with- 
out sufficient indication and have possibly, at 
times, been swayed too much in our choice of 
operation by our concern for the life of the 
child. 

While it is true that we have always attempted 
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Chart 4 


to maintain as perfect a technic as possible, and 
have observed the usual precautions of masking, 
not only during delivery, but also during labor 
and the puerperium, and all the other well- 
known rules, there have occurred a certain num- 
ber of surgical accidents which have resulted 
fatally. One which comes to mind at this time 
is that of a fatal case of peritonitis caused ap- 
parently by an unclean syringe used to inject 
pituitary extract into the uterus at the time of 
elective cesarean section for a fulminating pre- 
eclampsia. This was some years ago, the uterine 
injection technic no longer being a part of our 
operative routine. 


As our clinic grew in numbers, we found our 
colored accommodations inadequate and were 
forced to discharge patients early. After this 
had been in progress for a while it was noticed 
that our incidence of infection among these pa- 
tients was increasing at an alarming rate. This 
was especially true of those delivered by section. 
Fortunately we were allowed more room and 
doubled the size of the colored wards, making it 
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a rule that a bed must be allowed to “cool off” 
for three or four days before it could be used 
again. The incidence of infection in these cases 
immediately fell to levels comparable with our 
white group. 

Therefore it would appear that many cases 
of puerperal infection are preventable and that 
most of the deaths from it are a somewhat use- 
less waste of life. Care in selecting both the 
time and the type of operation, constant alert- 
ness and a well-developed surgical conscience 
should eliminate most unnecessary deaths from 
this cause. 

An active maternal mortality committee will 
be of undoubted help in any campaign to reduce 
mortality; its meetings should be open to all 
physicians in the community; and deaths should 
be discussed openly and frankly from various 
angles, but especially from that of preventabil- 
ity. In most localities where such a committee 
has been functioning for any length of time, 
there has been a very decided drop in the mortal- 
ity rate. 

Finally, in our efforts to reduce maternal mor- 
tality, we must not overlook the great advantages 
of prenatal care, so that the woman comes to 
her confinement prepared in every possible way 
to meet her ordeal and to go through it success- 
fully. 

We are far from that Utopia where we shall 
lose no mothers, but we can, by constant effort, 
hold the loss of life to a minimum. 





DISCUSSION (Abstract) 


Dr. E. L. King, New Orleans, La.—In discussing this 
most interesting paper, the first thing that occurs to 
me is this question: does not the service accept all 
cases applying? If so, the figures would of course in- 
clude many patients who had had no prenatal care, many 
who had never been seen by the staff before admis- 
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sion to the service, many who presented grave ob- 
stetrical complications, and many who had been im- 
properly treated before being referred. Such patients, 
representing what might be called the “obstetrical 
wreckage” of a community, will tax the ingenuity and 
resources of a staff to the utmost, and a consider- 
able mortality rate is bound to result. A comparison 
of the results obtained in the cases handled from this 
inception (called by the English “booked cases”), with 
the results of the management of the “emergency” 
cases, would be most interesting. 

A second point to be discussed is the question as to 
the inclusion of deaths from non-obstetrical causes. 
The author mentions pneumonia, tuberculosis, arsphen- 
amine poisoning, meningitis, and suicide. Certainly 
such deaths should not be charged to the obstetrical 
service, unless it could be shown that pregnancy was 
a determining factor in their causation. 


It is interesting to note that the mortality of eclamp- 
sia has been reduced to 5.1 per cent in the period 
1930-1938. This is in line with the results obtained in 
all clinics as a consequence of the changes from radi- 
cal to conservative measures. The rate of 5.1 per cent 
is extremely low, and merits commendation. 

The low maternal mortality of 2.3 per cent for 
placenta previa is also a matter for congratulation. 
The obstetricians of New Orleans have been stressing 
the same points, namely: early recognition, prompt 
hospitalization, and immediate treatment. Nothing in 
the way of examination and treatment is done until 
donors are matched and ready, and all preparations 
are made for the proper management of the case. The 
author is correct in insisting that the time to treat 
placenta previa is when the diagnosis is made, or even 
strongly suspected. 

As the author states, a mortality rate of 9.09 per 
cent (23 out of 253) in version is rather high. The 
figures do not tell us, however, how many of the deaths 
are directly attributable to the operation (for ex- 
ample, ruptured uterus), how many to the original 
condition, and how many to complications such as 
postpartum hemorrhage. Infection is credited with 9 
deaths. 

The reduction of the mortality following cesarean 
section from 9.2 to 3.7 per cent is most gratifying. 
This shows what can be accomplished by careful at- 
tention to the indications, contraindications, and technic 
of this operation. In view of the fact that many of 
the deaths are due to the underlying condition rather 
than to the operation, it is doubtful that a much lower 
rate can be obtained. 

The fact that 16 per cent of the total deaths were 
due to puerperal septicemia is a strong argument for 
the best possible asepsis and antisepsis in the con- 
duct of labor, especially in the complicated case. Here 
again, I am sure that most of the mortality will be 
found to have occurred in the emergency cases. 

In a much smaller series, covering 2,170 deliveries, 
our figures of the Maternity Service of the Hutchinson 
Memorial Clinic of the Tulane University show the 
following maternal deaths: 1 vomiting of pregnancy, 1! 
embolism, 1 ruptured uterus due to hydrocephalus, 1 
cardiac case with pyelonephritis, 1 eclampsia with 
bronchopneumonia and pulmonary abscess, 1 post: 
partal hemorrhage. 


It is to be emphasized that we have only white 
patients, that we accept no patient after the sixth 
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month of pregnancy, so that they all receive adequate 
prenatal care and that we do not handle emergency 
cases not originating on our service. I am sure that 
the mortality figures in the “booked” cases of Dr. 
Douglass’ series would show equally satisfactory re- 
sults. 

The chief value of this report is the fact that it 
demonstrates anew the necessity for adequate prenatal 
care, and proper attention at the time of delivery. The 
laity, as well as many of our professional brethren, 
have been inclined to the belief that every obstetrical 
case will proceed uneventfully to a happy ending. 
Too widespread has been the belief that heaven will 
protect the laboring girl. When we can sell to the 
public and to the profession the idea of the necessity 
for proper prenatal, intrapartal and postpartal care, 
and can have adequate hospital facilities and properly 
trained obstetricians to meet these needs, we shall see 
a continuation in the downward trend in maternal 
mortality, as noted in the report presented here by 
Dr. Douglass. He is to be commended for the frank 
presentation of the figures from his service. 


Dr. W. Z. Bradford, Charlotte, N. C.—Any statisti- 
cal study of maternal mortality is of two-fold value: 
first, in improving the service from which the statistics 
are reported and, secondly, as it depicts certain trends 
that occur in the community. Recently in the state 
of North Carolina a survey was made of approximately 
one thousand maternal deaths occurring over a period 
of five years. Among 344 deaths due to late toxemia 
of pregnancy, it was found that only four cases de- 
veloped eclampsia, the so-called fulminating type of 
eclampsia, and died while under good prenatal care. 
Only 10 cases of evacuation of the uterus by cesarean 
section in the presence of eclampsia were reported 
from the entire state. 


In the light of this paper and the presentation 
of our Chairman this morning as to the remote ef- 
fects of toxemia of pregnancy, it is extremely impor- 
tant that we call the attention of the profession more 
and more to the necessity not merely of conservative 
treatment of toxemia but of evacuation of the uterus 
by induction of labor in the preéclamptic who fails to 
improve following reasonable treatment. In the group 
of maternal deaths that we studied from North Caro- 
lina, 27 per cent of over 300 cases of toxemia were 
carried with no effort toward termination of the 
pregnancy in the presence of rising blood pressure, al- 
buminuria, and so on, over a period of two to six 
weeks. 


Dr. John W. Turner, Atlanta, Ga—I would discuss 
what might be termed the ancillary values or attributes 
of a paper of this kind, which takes its value chiefly 
from the character of the man who is presenting it. 
No attempt has been made to interpret statistics in 
a favorable or unfavorable light. 


Dr. Robert E. Seibels, Columbia, S. C—We have 
made a study of every maternal death in South Caro- 
lina during the past five years, on which we could 
get figures and answers to questions, and during that 
five-year period (I do not believe it is because of 
the activities of our committee but perhaps in spite 
of them) the death rate has dropped from 90 per 
10,000 to 66 per 10,000 this year. 

From those studies we have developed two projects 
for our committee. One is the adoption of standard 
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rules for the care of obstetrical patients in hospitals. 
I dislike the word standardization, because it often 
covers up rather than helps, but we found that 
some of these cases were being operated upon when 
they could not stand operation, so the basis of our 
standardizing rules is consultation, written on the 
chart before operation. Those hospitals that have 
adopted this rule have immediately shown a drop in 
operative interference, so that we believe that we are 
proceeding along the right lines there. 


The next thing that we have done is that we have 
made birth control, or contraception, available to 
the rural patient in the county, through the county 
public health office. The patient must have a written 
prescription by a licensed physician in order to get 
it. It states why she should have it and how long she 
is to have it. She gets that at the county public 
health office. 


We believe that those two procedures are going 
to help us during the next five years. 


Dr. James R. Reinberger, Memphis, Tenn.—Since 
1922 I have assumed a personal obligation relative to 
the investigation of maternal deaths. In our own 
service in the John Gaston Hospital the death rate was 
anywhere from six times to sixteen times greater in 
those patients having no prenatal care. We have 
tried to find out why we are having better obstetric 
care in Memphis but are still having a high sustained 
death rate. An investigation of a radius of 150 miles 
around Memphis proved that our own conditions were 
healthy but that out in rural sections the death rate 
was still high. 


As a basis for that the Maternal Welfare Committee 
of the Tennessee State Medical Association, of which 
Dr. Lewis happens to be a member, likewise attempted 
a survey and found practically the same points. Fol- 
lowing this up we found that three factors were in- 
volved. First was the education of physicians by 
courses and of those unable to get away from home; 
second, education of nurses; and, third, supplying 
means for those patients unable to pay, because in 
Memphis the death rate is very low in private patients 
and exceedingly high in charity patients, and no one 
can deny the fact that if that is true, something should 
be done to supply proper aid to those patients. 

We have just completed a two-year course for all 
physicians in the state of Tennessee. We are now in 
the second year of pediatrics. It is too early to pre- 
dict what will be the general outcome, of course. More 
than 1200 physicians from the state took the course. 
Next year we shall be able to see whether or not it 
has been of any value. 


I would say, on the surface, that it is going to be, 
but I cannot fail to be impressed that too many 
patients are receiving poor care because they are 
unable to pay, and until means is supplied on that 
basis all education for nurses and physicians will be of 
no avail. I believe the profession should be behind 
a movement to sponsor financial arrangements to take 
care of indigent patients. 


Dr. Douglass (closing)—Dr. King suggested that if 
we had divided our cases into registered and non-reg- 
istered, there might have been a difference. I am 
sorry I cannot answer that question because we did 
not divide them and I made no attempt at all to cor- 
rect these statistics. However, in one of our hospitals 
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in Baltimore, very comparable to your John Gaston 
Hospital here in that we call it the Baltimore City 
Hospital, last year the death rate among the regis- 
tered caces was 1.3 per thousand and the death rate 
among the non-registered cases was 15 and a fraction 
per thousand, which gives you some idea of the dif- 
ference. 

Dr. Seibz2ls spoke of consultation in the hospital. 
It is an excellent thing and, of course, I fully agree 
with him. I might add, too, that I think it would 
help a great deal if in addition to these readily-avail- 
able consultations there should also be inaugurated the 
practice of weekly or biweekly or monthly, whatever 
may seem to be called for, staff conferences at which 
all interesting cases, or perhaps fatal cases, could be 
discussed very frankly, these conferences to be open 
to all attending physicians, particularly of the obstetri- 
cal department. 





SOME GENERAL PRINCIPLES IN THE 
BEDSIDE DIAGNOSIS OF 
HEART DISEASE* 


By Tinstey R. Harrison, M.D. 
Nashville, Tennessee 


Because of its unique mechanical, electrical 
and sound-producing properties, the heart has 
been a particularly fruitful field for exploration 
during these recent decades which have been 
characterized by the application of new technics 
and novel machines to medicine in general. 
Phonocardiographic and radiographic methods 
have led to better understanding of the sounds 
and movements of the heart. Electrocardiography 
has been especially helpful in that its application 
by Sir Thomas Lewis and his co-workers has led 
to a clear comprehension of the various disturb- 
ances of the heart’s rhythm, while the introduc- 
tion of precordial leads by F. N. Wilson and his 
followers has led not only to advances in the 
theoretical aspects of electrophysiology, but has 
been of great practical importance in the recog- 
nition of infarction and other diseases of the 
myocardium. 

Many physicians, realizing that the rapid ad- 
vances in the field of cardiac disease are due, in 
large measure to the application of these new 
instruments, have failed to realize that the chief 
cause of the advances has been the ability of the 
men who have used these machines rather than 
the machines themselves. Consequently, there 





*Read in General Clinical Session, Southern Medical Associa- 
tion, Thirty-Third Annual Meeting, Memphis, Tennessee, Novem- 
ber 21-24, 1939. 

*From the Department of Medicine, Vanderbilt University, 
Nashville, Tenn. 
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has grown up a tendency to glorify the instru- 
ments. Physicians and laymen alike are coming 
to regard the terms “electrocardiogram” and 
“heart examination” as synonyms. The pur- 
pose of my paper is to point out the fallacies of 
such an attitude. In order to avoid any misun- 
derstanding, let me make it clear at the outset 
that I have great respect for the electrocardio- 
graphic method, that I employ it every day, 
that I find it useful in many patients and invalu- 
able in an occasional subject, and that my ob- 
jection is not to the electrocardiograph but to 
those electrocardiographers who neglect other 
methods which are of even greater value. 


Of the several different procedures which are 
employed in the examination of the cardiovas- 
cular system the history is, in my opinion, 
much the most important. It is not only the 
most generally valuable diagnostic method, but 
is ordinarily the most accurate guide to both 
prognosis and therapy. Because it is time-con- 
suming, the history is often neglected or as- 
signed to an inexperienced assistant. This not 
infrequently results in a gross injustice to the 
patient because in many instances a correct di- 
agnosis and a proper plan of therapy cannot be 
arrived at by any method other than a care- 
fully taken and skillfully interpreted record of 
the subjective aspects of the disorder. In order 
to illustrate this point I shall consider briefly 
certain features of two common complaints: 
“weak spells” and “pain in the chest.” 


Attacks of Weakness—tThis is a common 
complaint and often leads patients to seek an 
examination of the heart. When, as is com- 
monly the case, a patient with this complaint 
lacks obvious evidence of disease of the heart 
and of the central nervous system, has a normal 
blood pressure, and does not exhibit the behavior 
pattern of a psychoneurotic individual, four con- 
ditions must be thought of as possible causes 
of the symptoms. In each of these conditions 
the correct diagnosis can be suspected only if a 
careful and penetrating history is obtained. 

(1) Postural Weakness——Patients sometimes 
complain of attacks of weakness accompanied by 
dizziness which appear suddenly on first getting 
out of bed, or less commonly on rising from a 
chair. The symptoms are usually mild and last 
only a few seconds and disappear. If the pa- 
tient attempts to walk before waiting a few sec- 
onds, he is apt to stagger and may fall. This 
syndrome is especially common in elderly men 
who have recently diminished the amount of 
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their activity, and is particularly frequent in 
obese subjects who have lost weight rapidly. 
These attacks are due to loss of tone in the mus- 
cles of the abdomen and the legs so that there is 
a tendency for blood to accumulate in the 
splanchnic and femoral vascular beds. A mis- 
taken diagnosis of cerebral arteriosclerosis is 
frequently made in such individuals. The diag- 
nosis depends on the history and also on the 
production of the attack under observation by 
having the patient suddenly spring out of bed 
after lying quietly for an hour or longer. The 
treatment consists of abdominal exercise, abdom- 
inal massage, daily walks, the use of a tight 
belt and instructions to the patient to get out of 
bed in slow stages rather than suddenly. The 
attacks are usually attended with considerable 
anxiety, because patients fear that the seizures 
indicate either serious cardiac disease or liability 
to a “stroke.” Reassurance, together with ex- 
planation of the nature of the trouble, therefore 
produces marked relief of anxiety. A typical in- 
stance of postural weakness is illustrated by 
Case 1.* 


(2) Carotid Sinus Syncope—This is a fairly 
common condition, although it was not recog- 
nized until the past few years. It consists of at- 
tacks of weakness and dizziness appearing when 
the patient is standing, walking or sitting. The 
attacks do not appear on first assuming the up- 
right posture. They are sometimes induced by 
turning the head. In most instances there is a 
marked bradycardia at the onset of the attack. 
Ordinarily the subject recovers within a few 
seconds after lying down. However, in severe 
instances the seizure may progress to uncon- 
sciousness, which may even be accompanied by 
convulsions. Such a case is likely to be incor- 
rectly diagnosed as idiopathic epilepsy. The at- 
tacks are most common in elderly subjects and 
many patients have some associated myocardial 
disease. Some of the subjects with carotid sinus 
syncope later develop Adams-Stokes disease with 
heart block. The diagnosis can be suspected 
from the history when an elderly individual com- 
plains of attacks of weakness and dizziness which 





“It is important that this condition of postural weakness be 
distinguished from a rarer and more serious condition, namely, 
the syndrome designated as postural hypotension by Bradbury and 
Eggleston! and studied in detail by Ellis and Haynes.? Postural 
hypotension usually occurs in younger subjects, many of whom 
have evidence of structural disease of the nervous system. It is 
characterized by a gradually increasing weakness associated with 
& progressive decline in blood pressure in the upright position, 
the symptoms being quickly relieved by lying down. The condi- 
tion sets in more gradually, the symptoms are more severe, and 
the decline in blood préssure is much greater in this condition 
than in the syndrome which has been designated above as postural 

ess, 
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always develop in the upright position and last 
only a few seconds, or at most a minute or two. 
The diagnosis can be established by reproduc- 
ing the attack through carotid sinus pressure. 
The treatment of this condition consists of the 
use of atropine, ephedrine or barium chloride. 
Surgical removel of an enlarged lymph node or 
of a carotid body tumor may give relief. In in- 
tractable cases denervation of the hypersensi- 
tive carotid sinus may be necessary. For a more 
detailed discussion of this condition the reader is 
referred to the excellent publications of Weiss 
and his colleagues,* * these authors having been 
the first to describe the syndrome. A typical 
instance of a patient with attacks of weakness 
due to a hypersensitive carotid sinus is illustrated 
by Case 2. 

(3) Spontaneous Hypoglycemia (Harris’ Dis- 
ease).—This disorder, which was described by 
one of the founders® of the Southern Medical 
Association, has not received the attention which 
it deserves. Although the severe form of the 
disease in which attacks of unconsciousness oc- 
cur is quite rare, the mild forms are very com- 
mon and produce varied and often bizarre clin- 
ical pictures. Weakness, palpitation, anxiety, 
dizziness, irritability, sweating and precordial 
pain may occur. These attacks differ from the 
conditions previously described in three impor- 
tant respects. In the first place, they are inde- 
pendent of posture; secondly, they last longer 
than a few seconds, enduring for several minutes 
to an hour or longer, and finally the attacks 
never appear within the first hour after eating 
and rarely within the second hour. Typically, 
they occur two and a half to four hours after 
meals. The mistaken diagnosis of cardiac neu- 
rosis is usually made in these patients. However, 
the careful history of the time relationship to 
meals gives a clue to the nature of the attacks. 
Further evidence can be obtained by the finding 
of an abnormally low blood sugar curve after 
the ingestion of glucose and by the production of 
a typical attack following the administration of 
insulin. Aside from attacks of the type described 
in which hypoglycemia is the sole disorder, an 
abnormally low blood sugar is frequently a “trig- 
ger” factor in inducing various types of cardiac 
seizures such as paroxysmal tachycardia, angina 
pectoris, and cardiac asthma. 


The treatment of hypoglycemia is ordinarily 
quite efficacious. Because abundance of carbo- 
hydrates tends to stimulate insulin formation, 
the regular meals should be poor in sugar and 
starches. The diet should be high in protein 
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because, as was pointed out by Conn,® this re- 
sults in the slow and gradual production of car- 
bohydrate as protein is metabolized. Excessive 
fluctuations in the blood sugar thereby tend to 
be prevented. Aside from a large piece of meat 
at each regular meal, patients with this disorder 
should take a small amount of food three hours 
after every meal. An illustrative instance of 
hypoglycemia is depicted by Case 3. 

Allergic Dizziness—In the conditions which 
have been described the chief symptom is weak- 
ness, and dizziness is usually an associated but 
less important symptom. There are, however, 
a group of patients who have recurrent attacks 
of severe dizziness, accompanied in most instan- 
ces by weakness and by nausea. The patients 
may be of any age, the attacks are independent 
of posture and usually last for several hours or 
longer. A careful history will often elicit a re- 
lationship of the attacks to some unusual food. 
Patients with this disorder are usually errone- 
ously considered to be neurotic or to have a 
tumor or some other organic disorder of the 
nervous system. Probably the attacks are due 
to allergic edema of the vestibular apparatus, 
although this has not to my knowledge been 
demonstrated. This syndrome of allergic dizzi- 
ness is more difficult to diagnose than the other 
syndromes which have been discussed. The di- 
agnosis has to be made by exclusion, by a sus- 
piciously allergic history, by the prominence of 
dizziness and nausea during the attacks, by skin 
tests, and most important of all by a therapeu- 
tic trial with diets which eliminate various 
foods suspected to be the cause. Case 4 illus- 
trated the clinical picture of a patient with 
allergic dizziness. 


In Table 1 is presented a brief summary of 
the more important clinical features of these sev- 
eral conditions which have been discussed as 
common causes of recurrent attacks of weakness. 
It should be noted that in each instance the di- 
agnosis can be strengthened by certain special 
procedures, but depends primarily on the proper 
interpretation of a careful history concerning the 
nature of the symptoms. In each of these con- 
ditions complaints referable to the heart are 
common. Most of the patients with these 
conditions which I have seen have been errone- 
ously considered as suffering either from cardiac 
neurosis or from structural disease of the heart. 


Pain in the Chest.—This important symptom 
can usually be accurately evaluated by a careful 
history and by no other means. Ordinarily, the 
diagnosis of angina pectoris depends on a history 
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of pain in the chest, shoulder or arm, which is 
brought on by walking or other physical exer- 
tion and is rapidly relieved by rest. On the 
other hand, pain in the chest which is not re- 
lated to exertion is usually not angina pectoris. 
A pain which originates in the lower chest or 
epigastrium and radiates to the left shoulder or 
arm is likely to signify angina pectoris. How- 
ever, there are certain exceptions to these gen- 
eral rules, and in order to diagnose these unusual 
cases correctly a careful history is a necessity. 
Examples of certain types of pain in the chest 
which are apt to lead to confusion may now be 
considered. 

(1) Attacks of Angina Appearing Without Re- 
lation to Effort—Certain patients give a story 
of pain having the typical character and distri- 
bution of angina pectoris but appearing under 
conditions of mental and physical rest. Such pa- 
tients often fail to mention the fact that the pain 
is preceded for several minutes by palpitation 
setting in suddenly. Careful questioning may 
be needed in order to elicit such a story because 
the subsequently developing pain may lead the 
patient to forget about the symptoms which pre- 
ceded it. When such a history is obtained, that 
is, a story of palpitation setting in instantly and 
subsequently followed by substernal or precordial 
pain, the physician can be fairly sure that the 
patient, has either paroxysmal tachycardia or 
paroxysmal auricular fibrillation. In such an 
instance therapy aimed toward controlling the 
arrhythmia may result in complete cessation of 
the anginal attacks. Such a sequence of events 
is illustrated by Case 5. 

Another and more frequent cause of angina 
pectoris setting in without physical or mental 
stress is spontaneous hypoglycemia. Many pa- 
tients with coronary sclerosis who have angina 
of effort also have mild attacks occurring at rest 
three or four hours after meals. Less commonly 
a young individual who is entirely free of any 
evidence of structural cardiac disease may have 
typical attacks brought on by spontaneous hypo- 
glycemia (Case 6). In such patients the combi- 
nation of inadequate fuel supply to the heart as 
the result of the low blood sugar plus the marked 
increase in cardiac output and hence in the car- 
diac work which accompanies hypoglycemia 
(Ernstene and Altschule’) may induce an attack 
even though the coronary arteries are free of 
disease. 

(2) The Relation of Angina Pectoris to Per- 
sistent Pain in the Left Shoulder. Ordinarily 
pain arising in the joints or muscles of the shoul- 
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der girdle is readily differentiated from the pain 
of angina pectoris because the former is brought 
on by moving the arm and is unrelated to walk- 
ing up hills, while the reverse is true of angina 
pectoris. Furthermore, the pain arising in the 
muscles or joints is apt to be aggravated by 
cold and usually lasts for hours, days or even 
weeks, while true anginal pain lasts for a few 
minutes only. However, there are certain pa- 
tients with angina pectoris who have a pain in 
the left shoulder, the pain being induced by local 
movement and lasting for several days or longer. 
This pain is especially frequent in persons who 
have recently had coronary thrombosis. It is 
apparently due to a reflex muscle spasm and 
hence probably has the same general relation- 
ship to angina that persistent pain under the 
right shoulder has to gallbladder colic. Since 
this chronic shoulder pain is common both in 
persons who do have and in persons who have 
not angina pectoris, it is of no value in diagnosis 
and leads only to confusion. In patients with 
this pain the decision as to the presence or ab- 
sence of angina pectoris has to be made on the 
basis of history of the response to exercise and 
on observation of the patient during and imme- 
diately after severe bodily effort. The only sig- 
nificant feature of this chronic shoulder pain is 
that it should make the physician search care- 
fully for the typical history of pain brought on 
by effort. Since this shoulder pain occurs com- 
monly following coronary thrombosis, it is well 
to warn patients who are beginning to recover 
from the latter state, that it may develop and 
to explain that it has no particular significance 
and does not mean that another “heart attack” 
is imminent. Such a timely warning may pre- 
vent anxiety and fright. Case 7 represents an 
example of a patient in whom chronic pain in 
the left shoulder would have led to an erroneous 
diagnosis, had not a very careful history been 
taken. 

(3) Pain Arising in the Diaphragm Simulating 
Angina Pectoris—The opinion widely held that 
a pain which originates in the epigastrium or 
substernal region and radiates to the left shoul- 
der or arm is necessarily of cardiac origin is er- 
roneous. Any disorder which affects the left 
side of the diaphragm may cause pain of simi- 
lar distribution. When the disorder is of an 
inflammatory nature confusion is not likely to 
arise because under such conditions the pain usu- 
ally has a definite relationship to respiration and 
is likely to be stabbing, these characteristics 
serving to differentiate it from angina pectoris. 
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However, pain which is due to pressure on the 
left side of the diaphragm as the result of dis- 
tension of the stomach or splenic flexure resem- 
bles angina pectoris more closely in its charac- 
ter. The history will differentiate the condi- 
tion, as pain from distension of these viscera is 
likely to be markedly relieved by belching, by 
expulsion of flatus or by bowel movements, and 
is not related to effort. In this regard one must 
remember that patients with angina [pectoris 
often become air swallowers and hence have two 
pains, one of which is brought on by effort and 
relieved quickly by rest, and the other brought 
on by distension and relieved by belching. In 
such a patient the correct diagnosis can be ar- 
rived at by a careful history but by no other 
means. 


The most confusing type of diaphragmatic 
pain is that which accompanies herniation of the 
stomach through the esophageal hiatus (von 
Bergman’s hernia). These patients may have 
violent pain radiating from the substernal region 
to the left shoulder and down the left arm. The 
character of the pain and its distribution may 
resemble those of angina pectoris exactly. How- 
ever, the pain is not related to effort and usu- 
ally comes on when the patient lies down and 
only then. This history allows one to suspect 
the diagnosis which can be readily confirmed by 
fluoroscopic examination of the stomach in the 
recumbent position or with the head and chest 
at a level below the abdomen. Herniae of the 
stomach through the esophageal hiatus are not 
uncommon. Six cases have been observed at the 
Vanderbilt Hospital within the past year and in 
five instances an erroneous diagnosis of angina 
pectoris had previously been made. The sixth 
patient was of especial interest because she had 
both conditions and a careful history enabled one 
to diagnose both of them. Case 8 represents an 
example of a patient in whom symptoms resem- 
bling angina pectoris were produced by a hernia 
of the stomach through the esophageal hiatus 
of the diaphragm. 


The object of the foregoing discussion has not 
been to consider any particular symptom from a 
comprehensive point of view. The purpose has 
been rather to discuss certain confusing aspects 
of two symptoms which are sometimes associ- 
ated with cardiac disease and to illustrate the 
well known but often neglected fact that the 
proper interpretation of these symptoms and 
hence the correct diagnosis and treatment depend 
on careful and critical analysis of the subjective 
manifestations. This is what I have meant by 
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the term “bedside approach.” It always has 
been and always will be the most important 
method of diagnosis in medicine. In the future 
the increasing use of special apparatus will con- 
tinue and will help to solve many clinical prob- 
lems, but the most important apparatus will al- 
ways be the physician’s cerebral cortex. We must 
never forget that the instrumental approach must 
always be supplementary to the mental approach 
to medical problems. 


Case 1.—H. J., a 67-year-old man, had had for several 
years recurrent attacks of dizziness. These usually came 
on immediately on changing from the recumbent to the 
upright posture, but he had occasional mild attacks de- 
veloping on arising from a sitting position. Associated 
with the dizziness there was a feeling of weakness, the 
head felt “heavy as if it were going to fall off his shoul- 
ders.” The attacks lasted only a few seconds and were 
improved after he had walked around. He had been 
much alarmed about the possibility of having serious 
heart disease and had lost approximately twenty-five 
pounds in the preceding year. The only important find- 
ing on general physical examination was a blood pres- 
sure of 160/90 in the recumbent position. When he 
stood up suddenly the pressure immediately changed to 
135/100 and at this time he complained of marked weak- 
ness and dizziness. After standing for several minutes 
the blood pressure increased to 155/100 and the symp- 
toms disappeared. He was given instructions to put on 
a belt and tighten it immediately before getting out of 
bed, and to take daily walks and abdominal exercise 
each morning and evening. He was reassured in regard 
to his heart. Eleven months later the patient reported 
that under this plan of therapy his symptoms had en- 
tirely disappeared. 


Case 2.—E. H., a 66-year-old man, complained of re- 
current attacks of weakness and dizziness during the pre- 
vious five months. The attacks always came on when 
he was standing or walking, but did not come on imme- 
diately after rising. They lasted from a few seconds 
to several minutes and marked relief was obtained by 
lying down. During the seizures he felt weak and faint, 
vision would become blurred, spots would come before 
the eyes and cold perspiration would appear on the skin. 
Physical examination revealed a moderate hypertension 
and cardiac enlargement. Pressure on the left carotid 
sinus produced moderate slowing of the heart and 
slight weakness. Pressure on the right carotid sinus 
caused cardiac standstill for several seconds and pro- 
duced the typical subjective manifestations which the 
patient experienced during his spontaneous attacks. 
Atropine and ephedrine produced very little benefit, 
but when barium chloride was administered the seizures 
became milder and decreased in frequency from once or 
more daily to once or twice a month. 


Case 3—G. C., a 47-year-old man, complained of 
attacks of weakness and numbness. These had been 
present for ten years. A typical attack consisted of a 
feeling of fullness in the neck, marked weakness, palpi- 
tation, and numbness of the extremities. Associated with 
this the hands would become clammy and pale. The 
attacks varied in duration from a few minutes to an 
hour. He had never lost consciousness. On careful 
questioning it was found that the attacks appeared only 
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between two and three hours after breakfast in the 
morning and were almost invariably precipitated by 
mental tension in regard to his business. During the 
ten years of his illness he had consulted numerous phy- 
scians, one of whom had told him he had coronary 
arteriosclerosis, while the others had stated that the 
condition was of nervous origin and due entirely to 
worry. He had become introspective, apprehensive and 

anxious about his heart. Physical examination 
was entirely negative except for a slight bradycardia, 
the heart rate being 52 and the blood pressure 110/70. 
Electrocardiogram, x-rays and various other laboratory 

ures yielded normal results. A glucose tolerance 
test was performed. The fasting sugar was 87 mgs. 
percent. Following the ingestion of one gram of glucose 
per kilo of body weight the following values were ob- 
tained: After one-half hour 174, after one hour 190, 
after two hours 69, after three hours 58 (at this time 
the patient stated that he was having a mild attack), 
after four hours 73, and after five hours 82. The pa- 
tient remained in the hospital for several days, during 
which various observations were made. It was found 
that a conversation concerning important business mat- 
ters with his business associates would produce an attack 
two and a half to three hours after meals, but at no 
other time. He was then put on a high protein diet 
and the same procedures failed to induce any symp- 
toms. He was given instructions to eat a large piece of 
lean meat at each meal and to take a small amount of 
fruit juice at two-hourly intervals. On this plan of 
therapy the patient has remained completely free of 
symptoms for six months. 


Case 4—M. A., a 35-year-old woman, was admitted 
to the hospital in 1932 because of repeated attacks of 
dizziness. These attacks would set in with a feeling of 
fullness in the ears and marked tinnitus. After several 
hours she would become violently dizzy with severe 
nausea and marked weakness. At the height of the 
attack there was marked bradycardia, the pulse some- 
times being as low as 30 and barely palpable. At the 
same time the skin would become cold and clammy 
and weakness would be so marked that she could barely 
lift her head from the pillow. She remained in the 
hospital for several days and was carefully investigated 
in order to exclude a possible intracranial neoplasm. 
The various neurologic examinations were entirely nega- 
tive. It was noted in the hospital that the patient re- 
mained free of symptoms during the morning and dizzi- 
ness usually developed later in the afternoon. The 
final diagnosis made was Meniere’s disease. Shortly 
after discharge from the hospital the patient had two 
violent attacks, each of which set in a few hours after 
drinking a large glass of orange juice. She then re- 
called that while in the hospital she had taken a glass 
of fruit juice early during each afternoon and that her 
dizziness had developed several hours later. Skin tests 
were done, but showed only slightly positive reactions 
to citrus fruits, cabbage, cauliflower and Brussels sprouts. 
There was a markedly positive skin reaction to wool and 
the patient recalled that she frequently had mild asth- 
matic attacks when sleeping under woolen blankets. 
When the foods mentioned above were omitted from her 
diet the attacks ceased. On several occasions since then 
she has taken citrus fruits or cabbage and has noted 
that a large amount of any of these foods invariably 
produces attacks of dizziness. During the seizures atro- 
pine produced some benefit, but not complete relief. 
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However, the attacks could be entirely prevented by 
omitting the offending foods. 


Case 5—R. F., a 52-year-old man, complained of at- 
tacks of substernal pain. These had never been related 
to effort or to mental stress, but usually appeared when 
he was sitting quietly. The typical attack consisted of 
palpitation setting in suddenly and followed by nausea 
and in a few minutes by numbness in the right arm anda 
feeling of pressure beneath the sternum. He often had 
short attacks of palpitation unaccompanied by pain, but 
had never had the pain except when preceded by the 
palpitation for a few minutes. He was first seen dur- 
ing an attack. At this time the heart rate was 130, the 
rhythm regular and the sounds somewhat exaggerated. 
He was complaining of moderately severe substernal 
distress. Nitroglycerine administered under the tongue 
produced relief of neither the pain nor the palpitation. 
Carotid sinus pressure caused prompt slowing of the 
heart rate to 80, where it remained, and the pain dis- 
appeared about two minutes later. Since this time he 
has continued to have occasional attacks of paroxysmal 
tachycardia associated with substernal pain if the attack 
lasts more than a few minutes. He has learned to stop 
the attacks himself by carotid sinus pressure. About a 
year after he was first observed he began to have occa- 
sional attacks of substernal pain on effort with the typ- 
ical character of angina pectoris. He subsequently de- 
veloped coronary thrombosis, but made a thoroughly 
satisfactory recovery and remains in fairly good health. 
The attacks of tachycardia were diminished markedly in 
frequency by the administration of digitalis. 


Case 6—S. W., a 26-year-old woman, had had for 
several years repeated attacks of precordial pain radiat- 
ing to the left shoulder and left arm. This pain had no 
relation to exertion or to mental stress. At the onset 
of each attack she usually noticed choking in the throat. 
She had seen several physicians and the diagnoses made 
had been either neurosis or angina pectoris. She was 
studied in the Vanderbilt Hospital for several days. On 
careful questioning it was found that she had never 
had an attack within two hours after eating, the seizures 
nearly always appearing two and one-half to four hours 
after meals. Physical examination yielded negative re- 
sults except for moderate undernutrition. Her fasting 
blood sugar was 91 milligrams per cent. The glucose 
tolerance test revealed the following values: after %4 
hour 129 mgs. per cent; after one hour 77; after two 
hours 103; after three hours 75, and after four hours 
89. In view of this bizarre curve the effect of insulin 
was studied and it was found that typical attacks of 
her precordial pain could be induced by the adminis- 
tration of 20 units of insulin. Nitroglycerine relieved the 
pain promptly. The patient was instructed to take a 
high protein-low carbohydrate diet with a small amount 
of carbohydrate two and one-half hours after meals. 
Two and one-half months later she reported that she had 
complete relief from symptoms. 


Case 7—O. L., a 58-year-old man, was seen first in 
1935. At this time he complained of pain in the left 
shoulder, which he stated was not related to effort. 
There was some stiffness in this region when he first 
awakened in the morning. The pain was usually worse 
in cold weather. He noticed some dyspnea on climbing 
hills, but insisted that this activity did not induce pain 
in the chest or in the arm. Physical examination at this 
time was entirely negative except for evidence of em- 
physema, some tenderness in the muscles around the 
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left shoulder joint and slight pain on pressure in the 
left pectoral region. Motion of the left arm induced 
slight pain of these regions. Fluoroscopic examination, 
electrocardiograms and other laboratory tests yielded 
normal results. He was seen again in 1937 and said 
that he still had the same pain, but that it was some- 
what more frequent and slightly more severe. He denied 
any relation of the pain to physical exertion, but thought 
it occasionally appeared during mental stress. On re- 
peated questioning he finally said that he could recall 
having had slight substernal distress on one occasion 
when he walked rapidly up hill against a cold wind. 
At this time the physical examination and various labo- 
ratory procedures were again essentially negative. Un- 
der observation he walked up two flights of stairs and 
had slight dyspnea, but no precordial pain. However, 
when he walked rapidly up five flights of stairs he com- 
plained of a heavy feeling in his chest and of some 
pain in the left shoulder. The same exercise carried out 
five minutes after taking nitroglycerine induced no pain. 
An electrocardiogram taken immediately after severe ex- 
ercise and at a time when the substernal distress was 
present showed inversion of the T-wave in the fourth 
lead, whereas the record made at rest was within nor- 
mal limits. On further careful questioning the patient 
said that as early as 1934 he had had substernal pain 
radiating to the left shoulder on one occasion when he 
walked rapidly and was under severe mental distress. 
A diagnosis of angina pectoris was made. Eight months 
later during a time of emotional tension the patient fell 
to the ground and expired immediately. 


Case 8—O. D., a 59-year-old man, complained of 
precordial pain which radiated downward to the epi- 
gastrium and upward to the left shoulder. He believed 
that when the pain first appeared three years previ- 
ously it had been brought on by exertion, but was not 
certain. Recently the pain had been more severe and 
more constant, sometimes lasting as long as 24 hours, 
not responding to nitroglycerine and requiring morphine 
for relief. He had noticed considerable belching and 
thought that both gaseous distention and eating fre- 
quently produced his pain. Physical examination re- 
vealed generalized arteriosclerosis, slight cardiac enlarge- 
ment and chronic arthritis involving the spine and ex- 
tremities. It was believed from the history that the 
patient probably had coronary disease with angina pec- 
toris, and this impression was strengthened by the elec- 
trocardiogram, which showed well-marked left axis 
deviation, slight depression of the S-T interval in leads 
1 and 2 and inversion of the T-wave in four different 
precordial leads, including the one from the apex. Be- 
cause the history was rather atypical for angina pectoris 
the patient was admitted to the hospital and observed 
for several days. It was found that stair climbing and 
other severe physical exercise did not induce the pain. 
The history of his symptoms was analyzed more care- 
fully and it was found that the pain was brought on 
either by eating or by assuming the recumbent posture, 
and it tended to come on especially if he lay down 
shortly after eating. This history led to the suspicion 
that he might have a diaphragmatic hernia. Fluoro- 
scopic examination made in the recumbent position with 
the head and chest somewhat lower than the stomach 
revealed a definite but small hernia of the stomach 
through the esophageal hiatus. A temporary paralysis 
of the left side of the diaphragm was induced by clamp- 
ing of the left phrenic nerve in the neck. During the 
several subsequent days in which the patient remained 
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in the hospital under observation his pain was com. 
pletely relieved. The history since then is unknow, 
If his pain should recur after several months as ty 
diaphragmatic paralysis disappears, section of the phrenir 
nerve will perhaps need to be done. 


SUMMARY 


The necessity for a careful analysis of the 
subjective manifestations of patients with com. 
plaints referable to the cardiovascular system 
has been emphasized. In order to illustrate this, 
certain features of two symptoms have been cop. 
sidered. Recurrent attacks of weakness have 
been discussed and four conditions which ar 
frequently overlooked have been mentioned as 
common causes of this complaint. These condi- 
tions are: (1) sudden change from the recum. 
bent to the upright position; (2) carotid sinus 
syncope; (3) spontaneous hypoglycemia, and 
(4) allergic dizziness. The fact that these con. 
ditions are usually incorrectly diagnosed unles 
a very careful history is taken has been empha 
sized. 

Certain aspects of another important symp 
tom, pain in the chest, have also been discussed, 
It has been pointed out that the diagnosis of 
angina pectoris is dependent almost entirely 
upon an accurate history. Certain conditions 
such as paroxysmal tachycardia, paroxysmal at- 
ricular fibrillation and spontaneous hypoglyce. 
mia, which may induce attacks of angina pectoris 
in the absence of mental or physical exertion, 
have been considered. The relation of angina 
pectoris to chronic pain in the shoulder region 
has been discussed. The similarity of the pain 
produced by herniation of the stomach through 
the esophageal hiatus of the diaphragm to the 
pain of angina pectoris has been mentioned. 
Emphasis has been placed on the general prin- 
ciple that a careful and detailed history is usu- 
ally the most important means of arriving at a 
correct diagnosis in a patient with pain in the 
chest. 
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(CLINICAL EXPERIENCE WITH MERCU- 
RIAL DIURETICS IN THE PREVEN- 
TION OF ACUTE PAROXYSMAL 
DYSPNEA* 


By Emmet Fretp Horine, M.D.+ 
Louisville, Kentucky 


Acute paroxysmal dyspnea is one of the most 
distressing symptoms encountered in cardiac dis- 
ease. The startling suddenness of its onset ac- 
companied, at times, by an asthmatic type of 
respiration led James Hope to call the condition 
“cardiac asthma.” If the cardiac basis for the 
attack is fully recognized, then the continued 
employment of the term “cardiac asthma” is open 
to less criticism than it otherwise would be. 
Some patients with paroxysmal dyspnea present 
few or even no moist rales at the lung bases, 
while others have so many rales from base to 
apex that the term “acute pulmonary edema” is 
employed. It is inadvisable arbitrarily to regard 
these acute pulmonary manifestations as differ- 
ent clinical entities. Although there are various 
manifestations, the common basis is acute left 
ventricular failure (“defeat”) of greater or lesser 
degree. This paper describes a plan of treatment 
which has been found successful in preventing the 
terrifying attacks of acute paroxysmal dyspnea. 

When paroxysmal dyspnea occurs in patients 
with gross edema, there is no hesitancy on the 
part of most physicians in using the mercurial 
diuretics, and excellent results may be expected. 
It is not to cases of this type to which I desire 
to draw especial attention, but to that group of 
patients, by no means small, with distressing 
dyspnea but without gross edema; cases in which 
diuretics are not ordinarily used. Tinsley Harri- 
son and his co-workers, Levin, Alsever and Le- 
vine, as well as others, have previously recom- 
mended diuretics in dyspnea. Whenever dysp- 
nea becomes a cardinal symptom in heart dis- 
ease, the mercurial diuretics are of pronounced 
value in controlling it in the absence of mani- 
fest congestive failure, and even in the absence 
of moist rales at the lung bases. Cardiac dysp- 
nea alone, especially the paroxysmal form, con- 
stitutes as much an indication for diuretics as 
does the grosser form of congestive failure with 
its marked generalized edema. 


ee 


*Received for publication September 11, 1939. 
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The diuretic effect of mercury was, according 
to Sudhoff, first noted by Paracelsus (1493- 
1541). Rivierus (1589-1655), in the early part 
of the Seventeenth Century, used calomel for 
diuresis. In 1920, Saxl accidentally observed, 
while employing merbaphen in the treatment of 
syphilis, a marked diuretic effect and a new 
impetus was given to the employment of mer- 
curial diuretics. Merbaphen at times was found 
to produce serious mercurial side effects which 
necessitated a search for less toxic, though equally 
effective, diuretic radicals. Mersalyl, which, like 
merbaphen, is a synthetic complex mercury salt, 
was found less toxic and as powerful as a diuretic. 
Later, “mercupurin,” a 10 per cent solution of 
the sodium salt of a mercurated organic acid 
with a 5 per cent theophyllin, was introduced. 
While I have used these various mercurial diu- 
retics as they became available and found them 
all powerfully diuretic, I have had a wider ex- 
perience with “mercupurin.” 

Before discussing the use of “mercupurin” for 
the relief of cardiac dyspnea, certain definite 
contraindications must be emphasized. Prima- 
rily a semi-moribund patient, regardless of ap- 
parently fair renal function, should not be given 
a mercurial diuretic because of the probability 
of inducing anuria. Two further important and 
absolute contraindications are an active glom- 
erulonephritis or marked impairment of renal 
function. Albuminuria alone, regardless of de- 
gree, does not contraindicate the use of the mer- 
curials. Further, the mercurial diuretics may be 
used even when there is nitrogen retention pro- 
vided the specific gravity of the urine is found 
to be above 1.022. Although’ a study of blood 
nitrogen levels is important, the physician, away 
from such laboratory aid, fortunately may de- 
cide whether or not to use mercurial diuretics 
by specific gravity tests of the urine. A simple 
concentration test is sufficient and Fishberg 
states that since adopting it he has “found little 
use for any other variety of urinary test of renal 
functions.” The concentration test, as recom- 
mended by Fishberg, begins at 6:00 p. m., when 
the patient has had his usual supper with a small 
volume of fluid, but a considerable amount of 
protein. Nothing is to be eaten or drunk until 
after the specimens of urine are obtained the 
following morning. Any urine passed after sup- 
per or during the night is discarded. However, 
immediately on awakening the patient voids and 
saves the specimen in a bottle labeled “one.” 
He is to remain in bed for one hour when number 
two is voided. Specimen three is obtained an 
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hour after two. Ambulatory patients may be 
allowed to get up and move around for the hour 
prior to voiding specimen three. The specific 
gravity of each specimen is carefully deter- 
mined. With unimpaired renal function there 
will be considerable variation of the specific 
gravity with at least one of the specimens 1.022 
or above. With impairment of kidney function 
the specific gravity for each of the three speci- 
mens will be about the same, usually around 
1.010 for severer grades of impairment up to 
1.015 or slightly above for moderate impair- 
ment. Hence, it follows that if the concentra- 
tion test shows a fixed gravity at a low level, 
the mercurial diuretics must not be given. My 
experience, thus far, indicates that “mercu- 
purin” may be safely used even when there is 
fixation of gravity provided it is at 1.020 or 
above. 

In the amelioration and prevention of parox- 
ysmal dyspnea, certain general rules are fol- 
lowed. Sodium chloride is restricted, but a 
salt-free diet is rarely required. A fairly high 
protein intake is permitted. The attacks are 
more likely to occur at night and prohibition of 
all liquids, except that required for taking medi- 
cine, from noon until the following morning is 
helpful. Total liquids are limited from 1,500 
c. c. aS a required minimum to not more than 
2,000 c. c. each twenty-four hours. A mainte- 
nance dose of digitalis is given and continued 
with the idea of improving heart action and the 
circulation generally. Experience has taught me 
that digitalization and constant maintenance of 
dosage is ordinarily inadequate in preventing 
recurrences of paroxysmal dyspnea. 

The mercurial diuretics are undoubtedly much 
more effective when a state of mild acidosis is 
maintained. For this effect, I have routinely 
used ammonium chloride which of itself is diu- 
retic by reason of the production of a slight 
acidosis. Formerly, I gave ammonium chloride 
in solution, but found that many patients could 
not take it because of gastric irritation. For 
several years enteric coated tablets of ammo- 
nium chloride, gr. vijss, have been available and 
with them unpleasant gastric symptoms are rarely 
encountered. Ordinarily from sixty to ninety 
grains of ammonium chloride are given daily. 
Occasionally a patient may object to taking 
constantly the necessary number of tablets, and 
when such objection cannot be overcome, I in- 
sist that the requisite number of tablets be taken 
the day before, the day of, and the day after the 
mercurial is to be given. 
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In but two instances (once with mersaly] ang 
once with “mercupurin”) has there been any g. 
vere immediate reaction following the intraye. 
nous mercurial. In both cases a rather severe 
chill occurred within less than an hour following 
the injection. The chill lasted only a few mip. 
utes, but was followed by a complaint of extreme 
weakness, which was relieved by half an ounce 
of whiskey. In former years, a few instances of 
mild enteritis were encountered with merbaphen, 
Because of the possibility of a reaction, I haye 
ordinarily given only one c. c. of “mercupurin” 
initially, though later injections have been two 
c. c. in size. For sufficient diuretic effect, ] 
have, a few times, given as much as 4 ¢, ¢ 
of “mercupurin” mixed with 10 c. c. of a solution 
containing 0.24 gram of aminophyllin. 

The mercurial diuretics cause considerable 
pain when given intramuscularly, and for this 
reason I do not often use this method. The 
supposed prolongation of the diuresis after in- 
tramuscular, as compared to intravenous injec- 
tion, has not been proven and, therefore, does 
not justify the infliction of increased pain. 
Thrombosing of a vein following merbaphen 
was occasionally experienced, but this complica- 
tion has been rare with rersalyl and absent with 
“mercupurin,”’ provided the proper technic is em- 
ployed. For intravenous injection the smallest 
obtainable needle (a 27 gauge) is used. -Halfa 
cubic centimeter of blood is drawn into the syr- 
inge containing the solution of “mercupurin.” 
Then 1 c. c. of the blood-“mercupurin” solution 
is slowly injected into the vein. Another half 
c. c. of blood is sucked into the syringe, and 
then another portion of the blood-“mercupurin” 
mixture is injected. By repeating this procedure 
once or twice the entire mixture will be finally 
injected. By this method I have never seen an 
occlusion of a vein. In fact, I have a patient 
to whom I have given four hundred and ninety- 
one injections of “mercupurin” into the same 
vein at intervals of three to seven days. 

The following two case reports, selected from 
a group of about thirty similar ones, will serve to 
illustrate my thesis: 


Case 1—W. P. S., a white groceryman, aged 49, came 
to me on May 25, 1935. The history was that for about 
three years he had been heart conscious, had noticed 
moderate dyspnea with exertion, and had occasional 
attacks of severe dyspnea without exertion which usu- 
ally came on at night. Previous medical attendants had 
given him various remedies, including hypodermics 
intravenous injections of glucose to control his attacks. 

His family history indicated that numerous relatives 
were either afflicted with or had succumbed to hyper- 
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tensive states. There was no personal history of any 
illness prior to the present one. 


The significant findings were slight cardiac enlarge- 
ment, an occasional premature contraction, an exquisite 
p rhythm, and a recumbent blood pressure after 
thirty minutes’ rest of 232/170 mm. Hg., with a pulse 
rte of 117. His electrocardiogram was of a high volt- 
age type, with an inverted T-I and a rare premature 
contraction of ventricular origin. There were no rales 
at the lung bases posteriorly; the liver was neither en- 
nor sensitive to palpation; and there was no 
edema of the ankles. The urine specimens showed a 
specific gravity variation from 1.010 up to 1.023, but 
there was a heavy trace of albumin and numerous hya- 
line and granular casts. The nonprotein nitrogen was 
28mg. per 100 c. c. of blood. Other laboratory work 
was also negative. A diagnosis of essential hypertension 
was made. 


The seriousness of the situation was explained to him 
and he promised to rest in bed for at least two weeks. 
He was placed on a restricted diet with reduced sodium 
chloride intake, although a moderate amount of protein 
was allowed. Medication consisted in a maintenance 
dose of digitalis leaf, phenobarbital gr. %4 and quinidine 
sulphate, gr. 3 t. i. d. Fluids were restricted to ap- 
proximately 1,500 c. c. daily. After fourteen days’ rest 
he stated he felt perfectly well and that no dyspnea 
had been manifest. No gallop rhythm could be heard, 
the heart rhythm was regular at 84, and the recumbent 
blood pressure was now 186/120 mm. Hg. 


He was permitted (June 10, 1935) to resume the man- 
agement of his grocery, but rest periods of an hour 
each after meals were enforced. Diet, fluid restriction 
and a maintenance dose of digitalis were continued. 
On June 15, 1935, he had a sudden attack of dizziness 
with nausea, vomiting, and severe headache. The blood 
pressure was 240/140 mm. Hg., but there was no evi- 
dence of a cerebral accident. A venesection was imme- 
diately performed, 750 c. c. of blood being removed. 
One hundred cubic centimeters of a 50 per cent glucose 
solution were given intravenously. The blood pressure 
fell to 180/120 mm. Hg. and he felt comfortable. He 
was free of symptoms for about seven months (Feb- 
tuary 4, 1936), when a severe acute pulmonary edema 
became manifest following an upper respiratory infec- 
tion. Morphine, grain 14, and atropine sulphate, grain 
1/50 by hypo, relieved the attack. A maintenance dosage 
of digitalis, rest and fluid restriction failed to prevent 
other severe attacks of paroxysmal dyspnea on the 
following dates: February 27, 1936, blood pressure 
220/150, venesection required; March 10, 1936; June 
12, 1936; September 11, 1936, very severe dyspnea, 
blood pressure 240/170 mm. Hg., venesection of 500 
¢,c. with fall in blood pressure to 140/90 mm. Hg.; 
and October 19, 1936. In some of the seizures there 
Was only severe dyspnea manifest, but no rales; while in 
others there were rales from apices to bases. Two 
weeks after the last attack of acute oxysmal dyspnea, 
he had a mild cerebral accident with a right hemiplegia 
lasting twenty-four hours. His blood pressure was 
Tanging between 190 to 222 systolic and 122 to 146 
diastolic, but there were no rales and no dependent 

An apical systolic murmur appeared. Dyspnea 

Was present with slight effort, and even, at times, while 
was sitting quietly. Ammonium chloride, in a daily 
dosage of one dram, was begun and an intravenous in- 
Ketion of 1 c. c. of “mercupurin” was tried. Prompt 
diuresis followed and he was emphatic in saying he felt 
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better. Since then, the ammonium chloride has been 
continued and 2 c. c. of “mercupurin” are given regu- 
larly every two weeks. Since the beginning of this 
plan of treatment (November 26, 1936) there have been 
no attacks of paroxysmal dyspnea to date (September 
11, 1939). The apical systolic murmur is rarely audible 
and the systolic blood pressure ranges between 158 and 
190, while the diastolic is between 112 and 130 mm. Hg. 


Case 2—T. S., a white man, aged 56, an executive, 
was first examined on December 15, 1937. He had 
been ill for over a year with dyspnea, palpitation, fre- 
quent attacks of paroxysmal dyspnea, and slight edema 
of the ankles. Upon three recent occasions his condi- 
tion had been so critical that physicians had rushed him 
to hospitals for oxygen therapy. He had been taking a 
full maintenance dose of digitalis for over a year. 
Further, an occasional injection of “mercupurin” had 
been given. 

He was orthopneic and slightly cyanosed; had marked 
cardiac enlargement; a totally irregular ventricular 
rhythm; a loud blowing systolic murmur; his blood 
pressure was 236/140 mm. Hg.; he had many rales at 
the lung bases; a palpable tender liver; and slight 
edema of the ankles. Electrocardiograms revealed slur- 
ring of the Q-R-S complexes, inversion of T-II and 
T-III, and auricular fibrillation. The urine showed an 
extremely heavy trace of albumin, many casts, but spe- 
cific gravities that varied from 1.018 to 1.028. The non- 
protein nitrogen was 47.4 mg. per 100 c. c. of blood. 
The Wassermann was negative and other laboratory 
findings were essentially normal. 

The following diagnoses were made: (1) essential 
hypertension; (2) relaxed mitral ring; (3) cardiac ar- 
rhythmia, auricular fibrillation; (4) Class 3 with severe 
paroxysmal dyspnea and moderate congestive failure. 

The digitalis maintenance dosage was continued; a 
salt-poor diet was ordered with fluid intake to be kept 
between 1,500 and 2,000 c. c. Ammonium chloride 
was started and has been continued. Two intravenous 
injections weekly of 2 c. c. each of “mercupurin” were 
given during the first three months. Two weeks after 
treatment was instituted there was no edema of the 
ankles and he was able to rest comfortably. There has 
been no return of the paroxysmal dyspnea to date. His 
recumbent blood pressure ranges now between 154 and 
163 systolic and the diastolic from 104 to 114 mm. Hg. 
Activities have been slowly increased without discom- 
fort until now he is spending six to seven hours daily 
at his office. There is no evidence of congestive failure 
except for a few rales at the left lung base, but I expect 
to give him “mercupurin” injections at seven- to four- 
teen-day intervals indefinitely. 


Although this essay deals with the prevention 
of paroxysmal dyspnea, it might be well to sum- 
marize briefly the actual treatment of an attack. 
Primarily, morphine sulphate in full dosage in 
consideration of the weight, strength, age, sex 
and severity of the attack should be given intra- 
muscularly. In the more severe attacks, when 
marked relief has not been obtained within forty- 
five minutes, half the primary dose should be 
given intravenously. I am convinced that mor- 
phine given intravenously under such circum- 
stances is without danger and may save the life 
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of the patient. Should pulmonary edema be 
manifest, at least one-fiftieth grain of atropine 
sulphate should be administered with the first 
dose of morphine. 

After the morphine has been given, certain 
other procedures may be employed with addi- 
tional benefit. The patient may be placed in an 
oxygen tent or chamber; or, oxygen may be 
given with a closed inhaler. It would seem al- 
most unnecessary to suggest that oxygen, given 
by means of a funnel over the face or even by an 
intrapharyngeal catheter is entirely inadequate, 
as pointed out by Davis and Gilchrist about thir- 
teen years ago. 

Venesection may prove a life-saving measure 
under certain circumstances. If the above men- 
tioned procedures are ineffectual, and especially 
if the patient is plethoric and has hypertension, 
from 300 to 600 c. c. of blood should be with- 
drawn. 

Ten years ago Danzer suggested the applica- 
tion of blood-pressure cuffs to each of the four 
extremities with tubing and proper connections 
to a single manometer, the pressure being raised 
to between 60 and 80 mm. Hg. The purpose of 
this procedure is to trap blood in the extremities 
and thus diminish pulmonary congestion. The 
Danzer cuffs, in my experience, have not proven 
to have any particular value. 


SUMMARY 


(1) In the prevention of attacks of acute 
paroxysmal dyspnea certain general rules are 
advised, as follows: restriction of sodium chlo- 
ride and of liquids; a fairly high protein intake; 
and a maintenance dosage of digitalis. 

(2) Contraindications to the use of ‘mercu- 
purin” are stressed. 

(3) The necessity for the routine administra- 
tion of ammonium chloride in conjunction with 
“mercupurin” is emphasized. 

(4) An initial intravenous injection of 1 c. c. 
of “mercupurin” is recommended with subse- 
quent doses, ordinarily 2 c. c. in size. 

(5) Two selected illustrative cases are briefly 
summarized. 


(6) Finally, the actual treatment of an attack 
of acute paroxysmal dyspnea is reviewed. 
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A COMPARISON OF STREPTOCOCCys 
PYOGENES AND STREPTOCOCCUS 
EPIDEMICUS* 


By Atice C. Evans, M.D. 
Washington, District of Columbia 


A few years ago it was impossible for bacteri. 
ologists to distinguish between hemolytic strep. 
tococci of animal and human origin. Ayers and 
Rupp’ had discovered that the common strep. 
tococcus of freshly drawn milk, pathogenic fo 
cattle but not for man, now known as S. agalag- 
tiae, can be distinguished from the streptococe 
most frequently associated with human disease 
by its ability to hydrolyze sodium hippurate, 
Brown? had studied colony appearances on blood 
agar plates, and made a classification which re 
mains useful. In brief, he divided streptococci 
into three groups: alpha, producing partial 
hemolysis; beta, producing clear hemolysis; and 
gamma, with no hemolytic action. On account 
of its pathogenic properties the beta group is of 
greatest interest. 

Early investigations explored the serologic rela- 
tionships which might exist between beta strains, 
without obtaining results useful in classification, 
until more recent years. Agglutinative types 
were found to be numerous and apparently unre- 
lated. There was confusion in the understand- 
ing of practical streptococcus problems because 
beta strains were found in animal as well as in 
human infections. There was evidence that the 
animal strains were generally non-pathogenic 
for man. On the other hand, there was evidence 
that some human strains could cause bovine 
disease, for the causal organism in epidemics of 
septic sore throat or of scarlet fever was some- 
times traced to a cow with a diseased udder shed- 
ding beta hemolytic streptococci in her milk. 
Whether all milk containing beta hemolytic 
streptococci was dangerous for human consump- 
tion was a question of economic importance. 

In 1933, discoveries were announced which 
solved the problem of distinguishing human from 
animal strains. Lancefield® reported that ac- 
cording to precipitin reactions beta hemolytic 
streptococci could be divided into groups. One 
group designated A included the majority of hu- 
man pathogens, and another group, designated 





*Read in Section on Pathology, Southern Medical Association, 
Thirty-Third Annual Meeting, Memphis, Tennessee, November 
21-24, 1939. 


*From the National Institute of Health. 
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C, included the majority of animal pathogens. 
Edwards, confirming and amplifying the work 
of others, reported that in beta hemolytic strep- 
tococci, fermentation of trehalose and sorbitol 
will generally distinguish human from animal 
strains, those of human origin being capable of 
fermenting trehalose but not sorbitol, and those 
of animal origin being capable of fermenting sor- 
bitol but not trehalose. Occasionally strains of 
Group A will infect cows’ udders; occasionally 
strains of Group C will infect man; and occa- 
sionally trehalose fermenting strains will infect 
animals. Those discrepancies in the general 
rules occur too rarely, however, to obviate the 
practical applications. There appear to be no 
discrepancies in the general rule that sorbitol- 
fermenting strains do not infect man. 


Having learned to distinguish human from 
animal strains, the attention of bacteriologists 
can be turned to a more thorough study of hu- 
man strains to determine to what extent strepto- 
coccal characters may be correlated with the 
various streptococcal diseases. It would be ad- 
vantageous to know whether particular types 
have a tendency to cause erysipelas or puerperal 
infection; and whether certain of the many types 
capable of causing tonsillitis are particularly apt 
to produce any one of the three sequels of major 
importance which follow tonsillitis: scarlet fever, 
otitis media and acute rheumatism. 


Another problem is whether characters may 
be found to divide the strains into groups within 
which there may be cross protection between 
strains of different serologic types. The earlier 
investigations revealed no such relationships, but 
with new technics and the broader outlook gained 
in recent years it will be worth while to re-ex- 
amine that possibility. 

Griffith’s’ extended investigation of the classi- 
fication of beta hemolytic streptococci on the 
basis of agglutination reactions in type specific 
serums was a valuable contribution towards an 
understanding of human pathogenic streptococci. 
He has established 30 serologic types from hu- 
man disease sources, most of which belong to 
Lancefield’s Group A. 

With this background of the general prob- 
lems of classification of beta hemolytic strepto- 
cocci in mind, the writer is attempting to deter- 
mine the significance of a character hitherto un- 
used for the classification of cocci, namely, sen- 
sitivity to bacteriophage. 

There are four known races of streptococcus 
bacteriophage, designated A, B, C, and D. One 
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of them, the C phage, was found to be useful 
in the studies to be reported in this paper. Be- 
cause the lytic property varies somewhat ac- 
cording to the strain of streptococcus on which 
it is propagated, strain 594 was always used 
as the substratum for the propagation of phage 
C. The complete designation of the phage is 
therefore C/594. Streptococci are examined for 
sensitivity to the lytic filtrate, or to the nascent 
phage, a more powerful lytic agent than the fil- 
trate. Bacteriophage is in the nascent state 
at the moment when lytic particles are derived 
from the bacterial cell under the action of the 
lytic principle. 

The test for sensitivity of an unknown strain 
to nascent phage is simple. A tube of broth con- 
taining a small quantity of phage is inoculated 
at the same time with the sensitive strain 594 
and with the strain in question. The phage 
lyses the sensitive strain, and the nascent phage 
acts upon the strain in question with greater 
vigor than can be exerted by the lytic filtrate. 

In the studies now in progress, the main group 
of hemolytic streptococci pathogenic for man is 
under investigation. This group includes those 
strains of Lancefield’s Group A which ferment 
lactose and salicin, but not mannite. The ma- 
jority of them are sensitive to phage C/594. In 
an earlier paper® the species S. pyogenes was re- 
defined to include those sensitive strains. 

The smaller subgroup, characterized by re- 
sistance to phage C/594, is now receiving atten- 
tion. It was shown in an earlier paper® that this 
group of resistant strains is frequently the cause 
of epidemics of septic sore throat. It may be 
designated the epidemicus group, because it 
includes that strain known in the literature as 
X40, which was isolated by Davis and Rosenow* 
in 1912 from the spleen of a fatal case during the 
Chicago epidemic of septic sore throat. Davis* 
gave it the species name, epidemicus. 

In correlating sensitivity to phage C/594 with 
Griffith’s serologic types, it was found that 18 
of his 30 type strains belong to Lancefield’s 
Group A and produce the specified fermentation 
reactions. The 18 type strains may be divided 
into three groups according to sensitivity to 
phage C/594. One group is sensitive to the 
filtrate; one, the epidemicus group, is resistant 
to nascent phage; and an intermediary group, 
including only two type strains, is sensitive to 
the nascent phage, but resistant to the filtrate. 
(Sensitivity to the filtrate implies sensitivity to 
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the nascent phage; resistance to the nascent 
phage implies resistance to the filtrate.) 

Agglutinating serums were prepared with 
strains resistant to phage C/594 representing all 
of those Griffith types which include chiefly re- 
sistant strains, and with certain sensitive strains 
which showed evidence of serologic relationship 
with resistant strains. The details of the histo- 
ries of the strains used for the preparation of 
serum and the reasons for choosing those partic- 
ular strains will be published elsewhere with a 
more extensive discussion of these experiments. 

Using Griffith’s technic for rapid agglutina- 
tion in absorbed serum, 212 strains of hemolytic 
streptococci of Lancefield’s Group A which fer- 
ment lactose and salicin but not mannite were 
classified as to serologic type. It was found 
that the majority (63.9 per cent) of those strains 
which are resistant to phage C/594 fell in Grif- 
fith’s types 13, 22, 25, 27 and 30. On the other 
hand, only a few (7.2 per cent) of those strains 
which are sensitive to C/594 filtrate fell in those 
five serologic types. The data, therefore, show 
evidence of some correlation between distinc- 
tions made on the basis of sensitivity to phage 
C/594 and distinctions made on the basis of 
agglutinin absorption reactions.® 


Examining the data for relationships between 
phage sensitivity and disease source, it was found 
that among 35 strains with the given characters 
from epidemics of septic sore throat, the ma- 
jority (60 per cent) were resistant to nascent 
C/594 phage. Only 14.3 per cent were sensi- 
tive to the filtrate. More than half of the 35 
strains from septic sore throat epidemics (51.4 
per cent) belonged to four of Griffith’s types 1, 
11, 13, and 27. 


The results obtained thus far therefore indi- 
cate that the study of phage sensitivity is worth 
pursuing as a new approach to the problem of 
relationships between hemolytic streptococci and 
between special groups of hemolytic streptococci 


and disease source. 
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DISCUSSION (Abstract) 


Dr. William H. Harris, New Orleans, La.—The tre. 
mendous ramifications of bacteriology make its study 
increasingly difficult. The pneumococcus group, allied 
to the streptococcus, is now, as we know, getting almost 
beyond control, having thirty-two types. The strep. 
tococcus group is likewise so extensive that the de. 
lineation of types becomes extremely difficult. Any 
additional means of differentiation is, of course, most 
welcome. 


Dr. Evans’ method of approach in connection with 
phage should certainly offer to us quite a favorable 
outlook. I base this statement on the observations of 
Feemster, formerly in our department at Tulane, but 
now in Boston, in connection with the differentiation 
of members of the rather extensive bacillary dysentery 
group. In an epidemic of dysentery, chiefly of the 
Hiss y type, he was able to identify this organism 
through the employment of differential phage strains. 
Applying its usage all down the line, including the meta- 
dysenteries and the paracolons, his experimentation, I 
think, has proven quite satisfactory. I have yet to see 
any confirmation of the work, but, nevertheless, I 
should think that since it is able to bring about the 
differentiation of these very closely allied species, cer- 
tainly Dr. Evans has hit upon a method which we can 
hope will prove of value in the streptococcal field. 


In the field of streptococci, we male workers must 
take off our hats to the ladies. For years Steinhardt, 
Jackson and especially Gladys Dick, in her notable 
work on the streptococci of scarlet fever, have stood 
out. The streptococci constitute an important group 
and field of study. They are protean in their patho- 
genicity. 


Dr. Janet Caldwell, Dallas, Tex.—Although it has 
been about ten years since I have had the opportunity 
to work with bacteriophage, and at that time I worked 
with an entirely different group, the gram-negative 
bacilli, I should like to remark that the per cent of 
strains found sensitive to the bacteriophage depends a 
great deal on the source of the bacteriophage. 


I was interested to see that Dr. Evans has used what 
might be termed a pure strain of bacteriophage, one 
that is cultured constantly on the same organism. 
gram-negative bacilli, including the variety of gram- 
negative bacilli isolated from urine cultures, are found 
to be almost 100 per cent sensitive to the lytic principle 
if a proper source is used, such as sewage filtrate. It 
is easy to obtain such a source of bacteriophage for 
gram-negative bacilli because of the prevalence of sew- 
age filtrate in any community. No such source has been 
found as yet for streptococci. Usually, pure strains are 
selected, therefore, and I am wondering if it might not 
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be interesting to hunt first for a source of bacteriophage 
for streptococci, such as ground filtered tonsillar ma- 
terial, suggested because this tissue is one of the first 
contacts between invading streptococci and human tis- 
sue. It might in this sense be found comparable to 
sewage filtrate for the intestinal groups of organisms. 


Dr. R. E. Dyer, Washington, D. C—Quite a number 
of years ago we looked forward to the classification of 
streptococci by toxin production and toxin neutraliza- 
tion by antitoxin, which I do not believe has been alto- 
gether satisfactory in differentiating different sources, 
such as puerperal septicemia, erysipelas, and so forth. 





DIPHTHERIA IN TENNESSEE* 
ADMINISTRATIVE ASPECTS IN ITS CONTROL 


By W. V. SANForp, M.D.¥ 
RutH R. Purrer,t 
C. B. Tucker, M.D.§ 
and 
A. E. Harptson, M.D.x 
Nashville, Tennessee 


With the addition to the physicians’ arma- 
mentarium of agents for the prevention as well 
as for the cure of diphtheria, it might have been 
expected that the disease would have ceased to 
be of any consequence as a cause of disability 
and death. Although in Tennessee the death 
rate was lower in 1938 than ever before, the dis- 
ease continues to be a cause of concern. In 
Table 1 is shown the size of the problem as meas- 
ured by morbidity and mortality in the past 
three years. 

The reporting of cases of diphtheria in the 
cities and in the counties having full-time health 
service is thought to be fairly complete, but is 
incomplete in the unorganized counties which 
contained 29.9 per cent of the State’s population 
as estimated for July 1, 1937. The reporting 
of diphtheria deaths is believed to be fairly 
complete. 

The number of cases reported (2,876) in the 
three-year period was thought to be large enough 
to warrant inquiry into the effectiveness of the 
control measures used. 

Accordingly in January, 1939, the Tennessee 
Department of Public Health undertook a study 





*Read in Section on Public Health, Southern Medical Associa- 


tion, Thirty-Third Annual Meeting, Memphis, Tennessee, Novem- 


ber 21-24, 1939. 
*From the Tennessee Department of Public Health. 
TDirector of Field Technical Staff. 
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of diphtheria in forty counties which had full- 
time health departments operating continuously 
during the period 1936-1938, inclusive. There 
are ninety-five counties in the State. Included 
in the survey were seventeen east Tennessee 
counties, fourteen counties in middle and nine 
counties in the western division of the State. 
All the counties were predominantly rural, ex- 
cept four which contained cities having popula- 
tions of over one hundred thousand each. In 
these four, all of which have separate city and 
county health departments, information was 
taken from the counties, exclusive of the cities. 
The local health unit of each county was visited 
and the data secured from the epidemiologic 
case records. This was made possible by the 
uniformity of records in all organized counties. 


The first question that arises in the study is: 
were all the cases reported, cases of clinical diph- 
theria? 

Of the 1,446 cases reported as diphtheria in 
the forty counties during the period, doubt was 
expressed on the record as to the diagnosis in 
seventy-four cases, eighteen of which died. The 
health officers were justified in expressing doubt 
when clinical and laboratory evidences were not 
sufficient to make a diagnosis of diphtheria. 
After these doubtful cases were excluded, 1,372 
cases remained for study. Of the remaining 
cases, 1,179 recovered and 193 died. 

The policy of the health department is for the 
initial investigations of all cases to be made by 
a medical officer from the local health depart- 
ment within twenty-four hours of the report of 
the case. This did not always occur. Of the 
1,372 cases studied, 783 (57.1 per cent) were 
investigated first by a health officer, 503 (36.7 
per cent) by a nurse and 86 (6.3 per cent) were 


Table 1 


DIPHTHERIA, REPORTED CASES AND DEATHS, WITH 
CASE AND DEATH RATES PER 100,000 POPULA- 
TION, RESIDENT DATA, TENNESSEE, 




















1936-1938 
Cases | Deaths 
Estimated . a 
Year Population 5 3 | 
E £ & 2S 
Ee] 
z Z Zz az 
Total 2876 34.1 407 4.8 
1936 2,786,477 1134 40.7 161 5.8 
1937 2,813,665 845 30.0 135 4.8 
1938 2,840,852 897 31.6 111 3.9 
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not investigated or the information was lacking. 
In large part, cases originally visited by a nurse 
were visited later by a medical officer. 

It is our opinion that a medical officer should 
see the cases as soon as possible after the reports 
are made, since the clinical picture may change 
rapidly in diphtheria. For the purposes of this 
particular study, an element of doubt is cast 
on the diagnosis of cases not seen early by a 
medical officer and without proper recording of 
clinical manifestations. 

It is not advisable to wait for laboratory re- 
ports before administration of treatment, but 
positive laboratory findings are important in 
the confirmation of diagnosis and for this pur- 
pose cultures should be taken early in the course 
of the disease. Due to delays of one kind or 
another, no laboratory work was done within 
10 days of onset of symptoms on 32.1 per cent of 
cases that recovered and on 72.5 per cent of 
those who were said to have died of diphtheria. 
Some of these deaths occurred in cases not seen 
by physicians and not investigated by the health 
department until after death. Of the 854 cases 
in which cultures were examined 347, or 40.6 
per cent, were negative. This will raise still fur- 
ther question as to correctness of diagnoses. 

After considering the foregoing evidence, all 
that can be said as to diagnosis is that the county 
health officer concerned was satisfied with the 
diagnosis and that when the records were re- 
viewed by staff members of the Tennessee De- 
partment of Public Health, they were accepted 
as cases. So far as the sick individual is con- 
cerned, this is sufficient, but when the findings 
are summarized and from the findings sugges- 
tions are offered for building a new program, 
the validity of the findings and the soundness 
of the program are weakened to the extent that 
incorrectly diagnosed cases are included. 


Having disposed of the question of diagnosis 
as best we can, we shall now consider the disease 
as it affected different population groups, since 
in prosecuting a program, more force should be 
exerted in areas and among population groups 
where the disease presents the greatest problem. 


First in importance are variations according 
to geographical sections of the area. The State 
is divided naturally into three divisions. In Ta- 
ble 2 is shown the distribution of cases and 
deaths which occurred in the three areas during 
the period of the study. 


For the forty counties the case and death rates 
were 38.9 and 5.5 per 100,000 population with 
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a case fatality rate of 14.1 per cent. These case, 
death and case fatality rates differ little from 
the corresponding rates given in Table 1 for 
Tennessee. 

The death rate in east Tennessee was over 
twice as high as the rates in the other two sec- 
tions and the case rate was one and one-half 
or two times as high as the case rates in the 
other two areas. The case fatality rate was 
higher in east Tennessee than in middle Tennes- 
see, but not different from that in west Tennes- 
see. These differences indicate that the prob- 
lem was greater in east Tennessee than in the 
other two sections. Why the difference oc- 
curred has not been explained. 

Negroes make up 5, 18 and 33 per cent, re- 
spectively, of the populations of east, middle 
and west Tennessee. For the forty counties, 
the white death rate was 5.6 and the colored 4.5 
per 100,000 population. There were only 25 
colored deaths and when divided among the 
three sections of the State, the numbers were 
too small to use in basing conclusions. It ap- 
peared that race was not the factor responsible 
for the higher case and death rates which pre- 
vailed in east Tennessee. In general the reported 
mortality from diphtheria was slightly lower in 
the colored race than in the white. It has been 
shown by Black! and by Dauer? for several states 
over long periods of time that, except for certain 
Southern cities, the reported negro mortality 
from diphtheria has been lower than the white. 
However, the case and death rates have been 
high enough to warrant as active a program for 
control in the negro as in the remainder of the 
population. 

Similar to experience elsewhere, more than 
half of the cases (53.2 per cent) and more than 


Table 2 


DIPHTHERIA CASES AND DEATHS, WITH AVERAGE AN- 
NUAL CASE AND DEATH RATES PER 100,000 POPULA- 
TION, AND CASE FATALITY RATES, FOR THREE 
SECTIONS OF THE STATE, FORTY COUNTIES 
OF TENNESSEE, 1936-1938 


























Cases Deaths 
Case 
Po Fatality 
3B 3 Rate 
£ 8 & 3 
3 = 3 = 
Z 4 Zz 4 
Total 1372 38.9 193 5.5 14.1 
East Tennessee counties 827 51.8 128 8.0 15.5 


Middle Tennessee counties 345 31.6 35 3.2 10.1 
West Tennessee counties 200 23.7 30 3.6 15.0 
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three-fourths of the deaths (77.7 per cent) oc- 
curred in children under 5 years of age. The 
cases and deaths during the three years with the 
average annual rates and the case fatality rates 
are shown in Table 3 in four age groups. 

Children under 5 years of age suffered twice 
the case rate, almost five times the death rate 
and more than twice the case fatality rate suf- 
fered by children from ages 5 to 9 years, who 
in turn suffered proportionately more severely 
than children from 10 to 14 years of age. 

It was pointed out by Doull® in 1928 and by 
Dauer? in 1936 that in the South there was a 
greater than expected concentration of the dis- 
ease in the first five years of life, and in this 
State the importance of aiming local control 
programs at the protection of very young chil- 
dren had been stressed for several years before 
the period covered in this study. 

The distribution of cases and deaths according 
to sex was of academic interest only. In the age 
group under 5 years of age the case, death and 
case fatality rates were slightly higher among 
the males. 

Availability and use of medical care, preventive 
and curative, are factors in the occurrence and 
in the recovery of cases. We attempted to show 
indications of the play of these factors by the 
study of the economic status of the families of 
cases, the distance from a physician and in the 
treatment received. It was thought important 
to know whether or not certain groups were at 
greater risk and in greater need of special effort 
in the operation of the control program. 

The economic status was estimated roughly 


Table 3 


DIPHTHERIA CASES AND DEATHS, WITH AVERAGE AN- 


NUAL CASE AND DEATH RATES PER 100,000 POPULA- 
TION, AND CASE FATALITY RATES, IN FOUR AGE 
GROUPS, FORTY COUNTIES OF TENNESSEE, 





























1936-1938 

Cases | Deaths 

Case 
Age c bs] Fatality 
= es = 2 Rate 
Ss s 

Zz 2 zie 
Total 1372 38.9 193 5.5 14.1 
Under 5 years 730 182.8 150 37.6 20.5 
5-9 years 409 92.3 35 7.9 8.6 
10-14 years 104 25.4 os 1.0 3.8 
15 years and over 127 5.6 4 0.2 3.1 
Unknown Pee ee she Boop” hee 
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for most of the cases; whether in good, fair or 
poor financial condition. In Table 4 is shown 
the financial status of households in which cases 
occurred. 


Table 4 


DIPHTHERIA CASES AND DEATHS, WITH CASE FATALITY 
RATES, ACCORDING TO ECONOMIC STATUS OF 
HOUSEHOLD, FORTY COUNTIES OF 
TENNESSEE, 1936-1938 




















3 Case 
Economic Cases Deaths Fatality 
Status Rate 
Total 1372 193 14.1 
Good 173 13 7.5 
Fair 472 46 9.7 
Poor 560 94 16.8 
Unknown 167 40 24.0 








Since there was no estimate available as to 
the financial status of the entire population in- 
volved, no attack rates could be estimated, but 
it may be seen that the poor furnished 560 (40.8 
per cent) of the cases, whereas the well-to-do 
furnished but 173 (12.6 per cent). The case fa- 
tality rate was much higher in the poor house- 
holds, while there was little difference in the 
well-to-do and the fair. The unknowns present 
in Table 4 might materially change these fig- 


ures if the financial status had been estimated* 


for all cases. 

At any rate, we feel that there is a concentra- 
tion of cases and deaths among the poor, that 
this concentration of cases where the case fa- 
tality rate is highest raises the case fatality rate 
for the whole population, 14.1 per cent for the 
forty counties and 14.2 per cent for the State 
during the period of the study. If this is true, 
and the program for control is not effective in 
this population group, the fatality rates may 
be expected to increase. As shown by Collins* 
in a report on a nation-wide periodic survey, the 
younger ages in this population group have been 
difficult to reach in control programs. 

There were indications that distance from a 
physician was a factor in recovery of cases, those 
living more than ten miles away having a poorer 
chance of recovery, but the findings were not 
conclusive. However, the time elapsing after 


the onset of the first symptoms before calling a 
physician was a definite factor, as is shown in 
Table 5. 





Table 5 


DIPHTHERIA CASES AND DEATHS, WITH CASE FATALITY 


RATES, ACCORDING TO NUMBER OF DAYS AFTER 
FIRST SYMPTOM PHYSICIAN CALLED, FORTY 
COUNTIES OF TENNESSEE, 1936-1938 
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Table 6 


NUMBER AND PERCENTAGE OF POPULATION UNDER 5 
YEARS OF AGE WITH DIPHTHERIA IMMUNIZATION, 
FOR THREE SECTIONS OF THE STATE, FORTY 
COUNTIES OF TENNESSEE, 1936-1938 























>, 
Days After First Symp- 3 
tom Physician 3 ro 

Called g 4 e @ 

oa Pe a 
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Total 1372 193 14.1 

Less than 1 day 185 16 8.6 

1 day 367 30 8.2 

2 days 273 29 10.6 

3 days and over 435 73 16.8 

Cases with no physician and/or 
not investigated 112 45 40.2 








There was little, if any, difference in case 
fatality rates when physicians were called dur- 
ing the first three days, but when the physician 
was called after three days or more had elapsed, 
the cases had a fatality rate twice as high. The 
importance of calling a physician early should 
be stressed in giving out information to the peo- 
ple. 

During the period covered by the study, and 
in most of the counties for several years before, 
there had been active immunization programs 
carried out by the county health departments. 
The immunizing agents were: previous to 1932, 
toxin-antitoxin in three doses; from 1932 to 
April, 1934, three doses of plain toxoid; from 
April, 1934, to date, alum-precipitated toxoid, 
one dose being used almost entirely.* 

The importance of immunizing children under 
5 years of age had been stressed and each year 
the local health units prepared tabulations show- 
ing the number of children immunized by years 
of age, with estimates of the percentage of chil- 
dren under age 5 years having received an im- 
munizing agent. In Tadle 6 is shown the num- 
ber and estimated percentages in the forty coun- 
ties and by sections of the State as of July 1, 
1937. 

It is shown that the percentage of preschool 
children who have had an immunizing agent 
was lowest in east Tennessee, where the case 
and death rates were highest in the total popula- 
tion. (It might be added that in all the forty 





*The alum-precipitated toxoid is manufactured by the Tennessee 
Department of Health Laboratories. A sample of each lot is sent 
to the National Institute of Health and meets their specifications 
before distribution. 


| 

| Immunized Population* 
z Under 5 Years of Age 
Population 
Under 5 Years oc “— 1987)" July 


(July 1, 1937) 











| Number Per Cent 
Total 133,148 45,159 33.9 
East Tennessee counties 64,800 19,942 30.8 
Middle Tennessee counties 38,700 15,180 39.2 
West Tennessee counties 29,648 10,037 33.9 








*Children given an immunizing agent. 


counties a much higher percentage of school 
children had had an immunizing agent than had 
preschool children.) 


In Table 7 is shown a comparison of case and 
death rates per estimated population under the 
age of 5 years with the per cent of this popula- 
tion which has had an immunizing agent. 


The differences in percentages of preschool 
children immunized did not seem to be in pro- 
portion to the differences in case and death 
rates in the three sections of the State, and while 


Table 7 


COMPARISON OF PERCENTAGE OF POPULATION UNDER 
5 YEARS OF AGE IMMUNIZED AGAINST DIPHTHE- 
RIA* WITH AVERAGE ANNUAL DIPHTHERIA 
CASE AND DEATH RATES UNDER 5 YEARS OF 
AGE PER 100,000 POPULATION, BY SEC- 

TIONS OF THE STATE, FORTY COUN- 

TIES OF TENNESSEE, 1936-1938 























aSSe 
2 n eS 
Ses= Cases Deaths 
pe ae Under 5 Years Under 5 Years 
Su ND 
= 
ete 
Seo 
5 Pm g No. Rate No. Rate 
sSshy 
aocidn 
Total 33.9 730 182.8 150 37.6 
East Tennessee 
counties 30.8 427 219.7 94 48.4 
Middle Tennessee 
counties 39.2 195 168.0 31 26.7 
West Tennessee 
counties 33.9 108 121.4 25 28.1 











*An additional number, believed to be small, had been given 
immunizing agents by private physicians not recorded in the 
health departments. These children had to be included among 
the non-immunized. 
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the comparatively lower percentage of immun- 
ized preschool children may have been a factor 
in the higher case and death rates in east Ten- 
nessee as compared with the other two sections, 
it was probably not the only factor. 

The occurrence of reported cases of diphtheria 
among persons who had received immunizing 
agents has caused some distrust of effectiveness 
of the agents used. Since most of the cases oc- 
curred in children under the age of 5, and since 
the number of this age group who had received 
immunizing agents was known for the forty coun- 
ties, a comparison was made of the cases and 
deaths occurring among the population under 
the age of 5 who had received and who had not 
received an immunizing agent. This compari- 
son is made in Table 8. 

It is seen that the case rate is 3.3 times as 
high, the death rate 7.2 times as high and the 
case fatality rate 2.2 times as high among those 
under 5 years of age who had not received an im- 
munizing agent as among those who had. 

Since more than one-seventh of the cases of 
diphtheria were among children who had had a 
protective agent, even though the risk of death 
was lowered, it is not surprising that a sufficient 
number of unpleasant local situations arose to 
bring some discredit on the agent or method of 


Table 8 


DIPHTHERIA CASES AND DEATHS UNDER 5 YEARS OF 
AGE, WITH AVERAGE ANNUAL CASE AND DEATH 
RATES PER 100,000 POPULATION, AND CASE FA- 
TALITY RATES, ACCORDING TO IMMUNITY 
STATUS,* FORTY COUNTIES OF TEN- 

NESSEE, 1936-1938 


























we 
PS o Cases Deaths 2 
3 _; | Under 5 Years | Under 5 Years Py 
J > 
2 2 
oe 
egies le /2]als3 
2 Bole Bs det. 
Immunizing agent 
given 45,159 99 73.1 10 7.4 10.1 
Immunizing agent : 
not given 87,989 631 239.0 140 53.0 22.2 
Ratio of rates of 
those not given 
to those given 
agent 3.3 7.2 2.2 








—_——_ 


. "The children classed as having received an immunizing agent 
include only those receiving the agent 30 days or more prior to 
onset of symptoms. 
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immunization and to make it desirable to employ 
an agent or a method which would give a higher 
degree of individual protection. 


Since one dose of alum-precipitated toxoid was 
the immunizing agent used almost entirely dur- 
ing the period of this study and for almost two 
years before, and the children were younger than 
those immunized by other agents, comparison 
could not be made of the relative effectiveness 
of the different agents that had been used. Ta- 
ble 9 was set up to show the distribution of cases 
of all ages that had received a protective agent. 


It will be observed that 52 cases following one 
dose of alum-precipitated toxoid had the attack 
within less than one year after receiving it, and 
that 39 had the attack in the second year follow- 
ing the toxoid. This would indicate that if these 
individuals received a high degree of immunity 
from the one dose of toxoid, the level was not 
maintained. 


It might be added that fourteen cases, aged 1 
year, of which five died, had received one dose 
of alum-precipitated toxoid between one month 
and seven months before the onset of the dis- 
ease. However, it should also be added that in 
only one of these cases was the diagnosis con- 
firmed by a positive laboratory culture. 

No tabulations were made of information in 
regard to Schick tests, except that there were 
73 patients who had had a Schick test only. Of 
these, 10 had been recorded as positive and 63 
negative. Among the 10 having positive Schick 
tests, 2 died. There were no deaths among the 
Schick negatives. 


Having discussed the effectiveness of the pro- 


Table 9 


DIPHTHERIA CASES, TIME BEFORE ONSET OF SYMP- 
TOMS AFTER IMMUNIZATION, ACCORDING TO 
IMMUNIZING AGENT, FORTY COUNTIES 
OF TENNESSEE, 1936-1938 








Immunizing Agent 
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Time Before 8 £ ro] 
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Total 221 114 38 65 4 
Less than 1 year 52 52 ie ibs ai 
1 year 46 39 6 1 > 
2 years 38 16 8 4 
3 years 25 6 5 date 
4 years 16 1 3 12 pr 
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gram on the individual, we shall now consider 
its effectiveness on counties in which it has 
been operated. 

None of the forty counties was without cases 
during the period. Cases had a tendency to be 
widely scattered in each county. In some of the 
counties there were groupings of cases in civil 
districts, usually in civil districts having low 
immunization rates, but nowhere was the disease 
considered to be epidemic; that is, a distinct 
and significant increase in normal prevalence. 
The absence of distinct outbreaks supports the 
observation of Godfrey® that where 30 per cent 
of the population under age 5 years and 50 per 
cent of the elementary school population had re- 
ceived an immunizing agent outbreaks of the 
disease were not likely to occur. 

There was a disquieting factor in that cases 
continued to occur in all the counties even though 
in some of these counties 50 or more per cent 
of preschool children and 90 per cent of school 
children had been given an immunizing agent. 
In some of these counties, the case and death 
rates were among the highest in the State. 
Twenty of the counties with the highest case 
rates among children under age 5 years were 
compared as to immunity status with the other 
twenty counties. The immunity status of popu- 
lation under age 5 years was found to be prac- 
tically identical in the two groups of counties. 
Nine of the twenty counties with the high per- 
centages of immunized children under the age 
of 5 years ranked among the high twenty coun- 
ties in regard to case rates among this age 
group. 

From these observations, it appears possible 
that in an area where a large percentage of chil- 
dren have been artificially immunized against 
diphtheria, epidemics of the disease are not likely 
to occur, but that sporadic cases will continue, 
and the disease may not be eliminated by render- 
ing serologically immune any particular percent- 
age of children. Greenwood® goes further and 
questions whether any good to the group as a 
whole results from partly immunizing the group. 


SUMMARY AND CONCLUSIONS 


The field epidemiologic records of 1,446 cases 
reported as diphtheria from forty counties of the 
State of Tennessee were studied. 

A uniform system of reporting and recording 
in local health jurisdictions is an aid in the col- 
lection of data important in epidemiologic stud- 
ies and program planning. 
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In this series of cases the diagnoses were not 
established to the complete satisfaction of those 
reviewing the records. Cases were not investi- 
gated with sufficient dispatch nor thoroughness 
by the health officer and the laboratory was not 
sufficiently used in the establishment of diag- 
noses. 

In the majority of cases, physicians were not 
called early enough for treatment to do the 
maximum of good. The health departments 
should stress the importance of calling physi- 
cians early in throat affections, particularly in 
cases having laryngeal symptoms. 

Continued stress should be laid on the pro- 
tection of children early in the preschool period, 
especially in poor, isolated homes, both white 
and colored. Preschool children who had not re- 
ceived a protective agent had, respectively, case, 
death and case fatality rates 3.3, 7.2, 2.2 times 
as high as did those who had received an im- 
munizing agent. 

It is possible that one dose of alum toxoid 
is not sufficient to prevent cases and deaths in a 
sufficiently high percentage of children to main- 
tain confidence in the procedure on the part of 
health departments and people at large. 


In none of the counties was diphtheria elimi- 
nated as a problem. Though the disease was 
prevalent almost continuously, no major out- 
breaks occurred in any of the counties. 
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DISCUSSION (Abstract) 


Dr. John A. Milne, Jackson, Miss—Just a word in 
regard to epidemiologic investigation, enforcement of 
isolation and prompt laboratory service. Only a few 
years ago this was a decided problem in Mississippi. 
It was felt that something had to be done to improve 
these important activities so that an epidemiological 
unit in the State Board of Health was organized. This 
unit consisted of a well-trained epidemiologist, a pub- 
lic health nurse investigator with special training in 
communicable diseases, laboratory technician, and the 
necessary clerical assistance for making reports and 
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the like. The plan was for these workers to locate in 
a county having a full-time health department and re- 
main there for three months, spending their time in 
studying the communicable disease problem and in- 
structing the personnel in the health unit in proper 
procedures in preventable disease control. Members 
of the epidemiological unit investigate all cases of dipth- 
theria, smallpox, typhoid fever, and the like with the 
health unit staff so that they may be instructed. Pri- 
vate physicians are also visited to impress upon them 
their duty in early and effective treatment; and lec- 
tures, talks, and newspaper publicity are given to the 
public on proper control measures in communicable 
diseases so as to enlist their support in reporting early 
cases of illness to their physician. 

As a result of this three months period of intensive 
supervision in preventable disease control, we now find 
that practically all cases of the most serious communi- 
cable diseases in counties having full-time health service 
are being reported to physicians early, are being prompt- 
ly investigated and isolated. Due to its alertness, the 
health department staff, we now find, is uncovering 
cases that would previously have gone undiscovered. 
This is especially true in typhoid fever. We believe 
that some type of intensive supervision is one of the 
most effective means of teaching public health work- 
ers, physicians, and the public generally their respon- 
sibilities toward controlling communicable disease. 


Dr. E. L. Bishop, Chattanooga, Tenn—This is an 
example of the opportunity which the local health 
officer has for the study of the circumstances, the 
causes, and conditions under which disease is occur- 
ring and for epidemiological observation of the results 
of such control measures as he may apply. 

A long time ago, I was moved to write a paper on 
the topic “Neglected -Opportunities in Epidemiology” 
and the discussien revolved around the opportunity of 
the local health officer. I think that the local health 
officer is neglecting his opportunity for professional 
advancement, if he fails to take the position that he 
must engage in some research, preferably in the field 
of epidemiology. 





USE AND ADVANTAGES OF CARBON DI- 
OXIDE ABSORPTION TECHNIC* 


By Cart W. Hoerticn, M.D. 
Houston, Texas 


The original title of this paper was “The Use 
and Misuse of Carbon Doxide Technic”, but 
what I probably called misuse might actually be 
lack of knowledge as to its use and results. 
Therefore, the change was made and the present 
title is “Use and Advantages of Carbon Dioxide 
Absorption Technic”. 

To illustrate what I mean by misuse, I had a 


*Chairman’s Address, Section on Anesthesia, Southern Medical 
Association, Thirty-Third Annual Meeting, Memphis, Tennessee, 
November 21-24, 1939. 
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visitor who was interested in ethylene anesthesia, 
who saw me, after finishing a case, change the 
soda lime in the canister. He asked what I was 
doing, and when I explained, he was greatly sur- 
prised and told me he had been using the filter 
but he did not know that it needed soda lime. 


Again, I visited a hospital and watched an 
anesthetic being given. When I asked how often 
the soda lime was changed, the anesthetist said 
to me, “I didn’t know it had to-be changed; I 
have been using the same apparatus for six 
months”. I watched another anesthetist using 
the absorber and he was using between 700 and 
800 c. c. of oxygen. He could not understand 
why the patient often became light or even 
awakened. After I explained the metabolic re- 
quirements of the body and he cut the oxygen 
down to 250 or 300 c. c., he had no trouble. 


But I must not criticize too much, for when 
I first tried to use this method and explained its 
wonderful effects to one of my anesthetist 
friends, both his and my patients came from 
under the anesthetic too soon. We were using 
too much oxygen and until I realized my mistake 
and began using a machine with which oxygen 
could be given in the properly measured amounts, 
I had not much success. 

The two methods in use for carbon dioxide ab- 
sorption in anesthesia are the to and fro method 
originated by Dr. Ralph Waters and recently 
reviewed in his article in the Analgesia and An- 
esthesia Journal for March-April 1939; and the 
circle absorber method. Of the two methods, 
there is no question that the to and fro method 
is the better and the more thorough, but because 
of the difficulty in getting a good approximation 
of the face mask and in making the change after 
the patient is asleep and relaxed, the circle 
method is the more popular and is easier to use. 
I use both, but mostly the circle method because 
of its convenience in permitting the patient to 
breathe through the soda lime absorber as one 
wishes. In the above mentioned article, Dr. 
Waters reviews his original paper written fifteen 
years ago, and finds that most of his original 
ideas still hold good, except that he would like 
to eliminate more dead space in his apparatus. 
I do not see how this is possible, since his ap- 
paratus is directly attached to the face piece. 
This is the main criticism that can be offered for 
the circle filter, which has much dead space, 
which requires more frequent changes of soda 
lime, and offers more resistance. It also has 
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more chances of leakage due to the many new 
gadgets which are being added in an effort to 
improve the method, which have succeeded in 
making it more complicated especially to the 
physician who does not give anesthetics daily, for 
example, the small town or country doctor. This 
paper is written especially for him. 

Our friend, the anesthetist in a small town, who 
uses ether anesthetics mostly, and should be in- 
terested also in giving gas anesthesia, does not 
know what he can do with a soda lime absorber 
in giving an ether or any other inhalation an- 
esthetic. I should like to explain my method in 
those cases where ether is used because many 
physicians tell me that their town is an “ether 
town” or that its physicians still think open drop 
ether is the best and the safest anesthetic. If 
these anesthetists apply the soda lime absorption 
method, they will give better and smoother an- 
esthetics and the patients will have a better 
anesthetic convalescence. 

In the beginning of my paper I gave examples 
of some of the misuses of the soda lime absorber 
and these clearly show that the method should 
be understood so that when it is applied it can 
be used to its best advantage. The anesthetist 
should understand the application of the knowl- 
edge of the physiology of respiration, involving 
the metabolic requirements of oxygen. 

When cyclopropane was first used, I found 
upon discussing it with physicians, that many 
times they were under the impression that it 
could not be used without the absorber. As a 
matter of fact, I often give cyclopropane for short 
cases without the absorber, because the patient 
breathes easily enough, and I am sure you can 
do the same. This is what I mean when I say 
that the absorption technic should be studied and 
understood. All anesthetists who were familiar 
with gas anesthesia before the time of carbon 
dioxide absorption, well remember how patients 
struggled and puffed, and this was true even 
with ether. All this has been changed with this 
technic, which gives a comfortable, easy breath- 
ing or as nearly normal respiration as is obtain- 
able in anesthesia so far. 


The method that I employ in giving gas and 
ether anesthesia, and which I have many times 
demonstrated to visitors who come from the 
so-called “ether towns” is: first induce the pa- 
tient with either cyclopropane, ethylene or nitrous 
oxide and oxygen, and then run the gases through 
ether or resort to the drop ether method until 
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the necessary amount of relaxation has been ob- 
tained. At this time, the patient is usually 
breathing deeply or with labored respiration. 
Now we open the valve, if the circle absorber is 
used, or attach the Waters canister to the mask, 
(to and fro method), and allow the patient to 
breathe through the soda lime. If the soda lime 
is fresh—as it should be—within a period of 
about a minute, the patient begins to breathe 
more slowly and develops a quiet or practically 
normal respiration. At the same time that I 
commence to allow the patient to breathe through 
the soda lime, the rebreathing bag is either filled 
with the anesthetic mixture used during the in- 
duction, or if it has become empty it should be 
filled at least half full of oxygen. The anesthetic 
gas is cut off when drop ether is started; the 
oxygen, however, is allowed to continue flowing 
into the bag at the rate of about 200 c. c. per 
minute which slowly fills the bag. I regulate 
the flow of oxygen to approximately the amount 
the patient requires. This varies from 200 to 
400 c. c. per minute, depending on the size, con- 
dition and requirements for that particular in- 
dividual. The amount of oxygen which I gen- 
erally use, if I may suggest an average, is 250 
c. c. per minute. If there is a leak around the 
mask, a certain amount of the gas or mixture is 
lost and it can be easily replenished by adding 
a little more of the anesthetic gas: ethylene, 
cyclopropane, nitrous oxide, or even ether, the 
oxygen running through the ether. If the patient 
has been well saturated, it may take only a little 
more oxygen, to add to the volume in the bag 
so the patient will have a sufficient quantity 
to breathe to and fro. It will be noticed that 
if little or no more anesthetic, especially ether, 
was required in finishing the anesthesia, the pa- 
tient will quickly wake up instead of sleeping as 
long as usual with a straight ether anesthetic. 
I have noticed also, that these patients perspire 
a great deal less than when the continuous drop 
ether is used, consequently the body heat is pre- 
served better. There is less depression from the 
anesthetic, a shorter elimination period, and the 
patient is able to use his recuperative powers 
sooner to overcome the operation. 

I realize I have not offered anything new to 
many of you anesthetists, but it is surprising 
how many anesthetists do not use the absorber 
and how many times a visitor is not familiar with 
its value. 
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In conclusion, I think we owe a great debt 
of gratitude to Dr. Ralph Waters for giving us 
the carbon dioxide absorption technic, which 
makes the anesthetic much more pleasant, safer, 
reduces sweating and helps us attain a nearly 
perfect anesthesia, not to mention that it is 
more economical, and has more pleasant after 
effects. 


DISCUSSION (Abstract) 


Dr. J. B. Bogan, Washington, D. C.—In using any 
new method, more or less, we older anesthetists 
should occasionally stop and survey our results and 
our way of applying that method. It is not 
unusual in a large town, if one has the oppor- 
tunity to go from hospital to hospital, to see 
a method such as this being misused. In Washing- 
ton we frequently, even today, see anesthetists who are 
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using an absorption machine, continue to give an excess 
of ethylene or whatever potent gas they are using, 
with an excess of oxygen, running the anesthesia along 
with the bag distended and with the blow-off valve 
working. Of course, that is just a modification of the 
ordinary straight flow method of gas anesthesia, and an 
anesthetist who misuses the absorption method in that 
way is certainly getting none of its advantages. 

Dr. Hoeflich (closing)—I have had the privilege of 
using two methods with this apparatus a year or two 
after they first came out. I experimented with all the 
different gadgets that came along. Many a time I have 
left the gases (especially during the use of ethylene) run- 
ning through, and unexpectedly I found my patient quite 
deeply under the anesthetic, whether because of the 
fact that the respiration was reduced by the absorbing 
out of a certain amount of the carbon dioxide, I did not 
know. 


There is something to learn about this miethod, and 
it is very valuable, I think, in our work. 
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BRAIN IN EPILEPTIC STATES 


The most popular recent treatment for epi- 
lepsy was by limiting the fluid intake, or induc- 
ing acidosis to increase water excretion. Epi- 
lepsy seemed to be intimately concerned with 
water balance and convulsions to occur in hy- 
dration. The recent trend of investigation is 
in a different direction. It deals with the elec- 
trical conductivity of the brain, its pulsations, 
and electrical disturbances. 

The importance of electricity to man, thus, is 
not limited to the production of light, radios, 
refrigerators and the Tennessee Valley Author- 
ity, but has entered deeply into the field of hu- 
man physiology. 

The fact that the brain beats electrically, just 
as the heart does, though with only about one 
one-hundredth its voltage, was noted by Berger 
of Jena some ten years ago. The brain beat has 
a definite frequency; in normal persons it is 
approximately ten per second; it varies with age 
and consciousness; and its pattern, as shown in 
the electro-encephalogram, is characteristic for 
the individual. The electro-encephalogram is ob- 
tained much as is the electrocardiogram, through 
electrodes applied to the head. The beat of the 


March 1940 


brain is so slight that amplifiers must be used to 
record it.? 


Gibbs,’ of Boston, has particularly investi- 
gated the electro-encephalogram during convul- 
sions and epilepsy, and has recently very inter- 
estingly reviewed this work in the Journal of 
Pediatrics. A rhythmical beating, Gibbs says, 
is common to many tissues, particularly to nerv- 
ous tissue. The most familiar example is the cen- 
tral nervous system rhythm which is apparent in 
the respiratory nerves and muscles as breathing. 
There are characteristic changes in the rhythm of 
the brain beat in petit mal and grand mal. In 
petit mal there is alternation between a fast and 
a very slow rate. During the seizures of grand 
mal, there is an abnormally fast rhythm. Gibbs 
describes a third type of disorder as psychomotor 
attacks, with bursts of abnormal activity, ac- 
companied in the patient by negativism or de- 
structiveness. This has also its characteristic 
electro-encephalogram. 

In persons subject to grand mal or petit mal, 
the characteristic dysrhythmia may appear with- 
out observable seizures. The parents of epilep- 
tics show characteristic abnormalities in 94 per 
cent of instances. This condition is seen in only 
6 per cent of non-epileptic families. The par- 
ents thus have a carrier or subclinical form of 
epilepsy, which greatly enlarges the group to be 
included in this problem. Persons with a cere- 
bral dysrythmia outnumber actual epileptics 
twenty to one.! 


Sleep, sedatives and low carbon dioxide ten- 
sion in the blood alter both brain and respira- 
tory rhythms. Breathing an atmosphere con- 
taining a high percentage of carbon dioxide is 
extraordinarily effective in preventing or stop- 
ping the Cheyne-Stokes-like rhythm of petit mal, 
and low carbon dioxide concentration readily 
precipitates petit mal seizures. Patients with 
petit mal, according to Gibbs, have a lower car- 
bon dioxide content of the arterial blood than do 
normal persons (tendency to alkalosis) and pa- 
tients with grand mal tend to have a higher car- 
bon dioxide content (tendency to acidosis). The 
carbon dioxide falls just before a seizure o: petit 
mal and rises in patients with grand mal until a 
seizure occurs. 

Epilepsy, Gibbs calls an “externalization of a 
severe paroxysm of cerebral dysrhythmia.” The 
amount of disordered beating on a given day 
can be used as an index of the patient’s condi- 





1. Gibbs, Frederick A.: Electroencephalography in Epilepsy. 
Jour, Ped., 15:749 (Dec.) 1939. 
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tion, and usually predicts the approach of a 
seizure. Therapeutically, it is important to de- 
termine whether the seizure is associated with 
a brain beat which is too fast or too slow, since 
sedatives help the one condition and hinder the 
other. Convulsive focuses in the brain may be 
located near pathologic tissue, such as subdural 
hematomata or neoplasms, or areas of cortical 
atrophy. In some cases of this type operation 
for the removal of the focus may be beneficial. 

The epileptic fringe, according to Gibbs, in- 
cludes many problem children, individuals with 
personality disorders, and approximately one- 
half the near relatives of epileptics. Cortical 
dysrhythmia may give rise to curious aberra- 
tions of behavior, and occurs in many persons 
who believe themselves well. The electro-en- 
cephalogram offers an instrument which may be 
useful in psychiatry, as well as a new approach 
to the study of epilepsy. 


Research in electrical changes in epilepsy in 
no way obviates the necessity for study of chem- 
ical and pathologic changes in this disease. 
Changes in water balance, for example, naturally 
affect the concentration of electrolytes or ions 
in the blood and solid tissues; and changes of 
these are apt to influence cell form. Electro- 
encephalography offers a delicate method for 
physical analysis of certain mental states. 





REENFORCING SULFANILAMIDE 


Many modifications of the sulfanilamide 
molecule are still under investigation, such as 
sulfapyridine and the various sulfathiazoles; and 
new methods of using the parent substance are 
also still under trial. A few degrees elevation 
of temperature would seem to enhance the anti- 
bacterial action of sulfanilamide against several 
micro-organisms im vitro. It was reported? in 
1938 that the drug is more effective against 
hemolytic streptococci in a test tube at 39-40 
degrees Centigrade (fever temperature) than at 
37 degrees, normal body temperature. 

Neter,? of the University of Buffalo, observes 
that the activity of sulfanilamide against hemo- 
lytic and non-hemolytic enterococci, such as 
Streptococcus fecalis, an organism related to the 
colon bacillus, is increased by raising the tem- 
perature of the reaction to 43 degrees, or 109.4 


1, White, H. J.; and Parker, W. M.: Jour. Bact., 36:481, 
1938, quoted by 2. 
_ 2. Neter, Erwin: Effect of Temperature on Bacteriostatic Ac- 
tion of Sulfanilamide upon Members of the Enterococcus Group. 
Proc. Soc. Exper. Biol. & Med., 42:52 (Jan.) 1940. 
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degrees Fahrenheit. The enterococci are consid- 
ered rather resistant to sulfanilamide. Although 
these are test tube results without even the in- 
clusion of a guinea pig, they recall the rather 
popular clinical use of fever therapy, with ma- 
laria or with the various instruments employed 
for raising a patient’s temperature. Since fever 
therapy is used against several infectious dis- 
eases, with reports of success, one wonders as 
to the effectiveness of fever therapy plus chemo- 
therapy in conditions which have responded to 
neither method alone. Chemotherapy is ap- 
parently beneficial in combination with immune 
serum. It is conceivable that fever would reen- 
force its action. 


Tuberculosis is the most widespread and 
most dangerous of the infectious diseases for 
which there is still no specific drug. It is the 
largest single clinical problem in the group of 
bacterial diseases, as cancer is among the so- 
called degenerative diseases. Sulfanilamide is 
not believed to be beneficial in tuberculosis. 

Follis and Rich,? of Johns Hopkins Univer- 
sity, report that sulfanilamide has an inhibitory 
effect upon the development of tuberculosis in 
the guinea pig and rabbit if the drug is admin- 
istered in adequate amounts throughout the 
course of the infection. It was necessary to give 
it daily in divided doses in order to maintain 
the proper concentration in the blood. The 
level maintained in the blood varied with the 
individual animal, could not be predicted from 
the dosage. Hence, considerable differences of 
activity in different animals according to these 
workers should be expected. 

It might be noted here that clinically it has 
been questioned that the level of sulfanilamide 
in the blood is of any importance at all in de- 
termining the outcome. Schulze,* of San An- 
gelo, Texas, reporting on the use of the closely 
related sulfapyridine in pneumonia, says the 
blood concentration had no relationship to the 
dosage-body-weight ratio or to the result of 
treatment in a particular case. 


No conclusions should be drawn, according to 
Follis and Rich, from their work, regarding the 
effect of sulfanilamide upon human _ tubercu- 
losis. 


A combination of a chemical promising in 
vitro, with fever therapy, in the experimentally 





3. Follis, Richard H., Jr.: and Rich, Arnold: Further Studies on 
the Effect of Sulfanilamide on Experimental Tuberculosis. Johns 
Hopk. Hosp, Bull., 65:466 (Dec.) 1939. 

4. Schulze, Victor: Sulfapyridine in Pneumonia. Sow. Med. 
Jour., 33:209-212 (Feb.) 1940. 
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infected animal, would be worthy of investiga- 
tion. There is, of course, always the possibility 
that elevation of body temperature in the pres- 
ence of sulfanilamide might accelerate the toxic 
effects, such as the injurious reaction in the 
bone marrow and liver, rather than the bacteri- 
cidal, and the patient might die before he was 
cured, as he has with many other antiseptics. 





GLEANINGS FROM CURRENT JOURNALS 


Sulfanilamide and Anemia—Just exactly 
what sulfanilamide does to the blood-forming 
organs, which it injures acutely in about 4 per 
cent of cases,’ is a matter interesting to study. 
The drug may cause an acute hemolytic anemia 
which comes on rapidly and may be fatal, or 
more frequently it causes only a mild type. Paul 
and Limarzi,! of the University of Illinois, stud- 
ied the effects from the beginning of therapy 
in nine cases which received 24 to 73 grams of 
the drug given over a period of 8 to 17 days. 
Complete blood studies and sternal bone mar- 
row aspirations were done. Some degree of ane- 
mia was observed in all cases. Confirming the 
work of others, they note an increase in the 
corpuscular volume which occurred with large 
and small dosage of the drug, a regularly occur- 
ring macrocytosis. There was usually a depres- 
sion of 200,000 to a million in the erythrocyte 
count, even after small quantities of the drug. 
The bone marrow usually became hyperplastic, 
without regard to the size of the dose. One of 
the nine patients developed acute hemolytic 
anemia, with much more marked changes. It 
was believed that the macrocytosis was due to 
the bone marrow changes. 


Ophthalmology and Aviation —George Wash- 
ington University School of Medicine will con- 
duct postgraduate work in ophthalmology be- 
ginning March 19, 1940, and running through 
April 6. Ocular surgery, pathology, orthoptics 
and ophthalmology will be presented first. Dur- 
ing the latter part of the period there will be 
held courses in aviation ophthalmology and avia- 
tion medicine. Credit will be given by the War 
and Navy Departments to officers in the Medi- 
cal Reserve Corps of the United States Army 





1, Paul, J, T.; and Limarzi, L. R.: Toxic and Therapeutic 
Response of Blood and Bone Marrow to Sulfanilamide. Proc. 
Soc. Exper. Biol. & Med., 42:29 (Jan.) 1940. 
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and Navy who take the aviation course. Much 
of the work will be conducted by Army men, 
but ophthalmologists from various parts of the 
country have been selected to take charge of cer- 
tain of the work. 


In the national emergency, with war devastat- 
ing Europe and Asia, and a large area of North 
America involved, an efficient air force is para- 
mount for the safety of the United States and the 
conservation. of the young men who make up 
the flying squadrons. From a defensive stand- 
point, this is important work. Patriotism should 
inspire many ophthalmologists to take this very 
helpful course. 





TWENTY-FIVE YEARS AGO 
From JourNAts or 1915 


Impounded Wateri—Last fall a new problem was 
presented to me—the effect of large bodies of im- 
pounded water on the production of malaria. It was 
interesting, it was important, and it was new. * * * 
Save the studies now under way I know of none on 
this subject. * * * The ponds which we would 
consider are those of the large power plants in the 
eastern and southern slopes of the Southern Appalach- 
ians, situated in the uplands between the flat country 
and the mountains. Below this there is not enough fall 
to justify a dam. Above it, is not in the malarial zone. 
* * * The impounding of water will change the lo- 
cation of places physically suited for breeding * * * 
the factors of prime importance in preventing mosquito 
breeding are: (1) fish, (2) predatory insects, and (3) 
wave action. 


State News, Alabama.2—At Mobile there is a move- 
ment to introduce nurses into the public schools to 
assist in the work of the physician inspector. 


The Montgomery Advertiser * * * prints a tele- 
gram from Gadsden, which states that the smallpox 
epidemic which has prevailed at Chattanooga for sev- 
eral months is spreading to other towns, and is caus- 
ing alarm in every town in north Alabama, north 
Georgia and middle Tennessee. 

An epidemic of typhoid fever was said to be raging 
around Decatur in the early part of February. 


Arkansas—Dean Morgan Smith asked the Legislature 
to appropriate sufficient money to provide hospital 
facilities and laboratories to raise the standard of the 
Medical Department of the University of Arkansas so 
that it can be given a class “A” rating by the Council 
on Medical Education of the American Medical Asso- 
ciation. 

Georgia—The State Board of Health is hampered in 
its operations by the failure of the Legislature to make 
any appropriation for its support. It is estimated that 
from $20,000 to $30,000 are necessary. 





1. Carter, H. R.: The Effect of Impounded Water on the In- 
cidence of Malaria. Sou. Med. Jour., 8:173 (March) 1915. 
2. Ibid., p. 251. 
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Book Reviews 


Tumors of the Hands and Feet. Edited by George T. 
Pack, BS., M.D., F.A.CS., New York, New York, 
Assistant Clinical Professor of Surgery, Yale Univer- 
sity School of Medicine and Cornell University Col- 
lege of Medicine; Attending Surgeon, Memorial Hos- 
pital for Cancer and Allied Diseases. 138 pages, il- 
lustrated. St. Louis: The C. V. Mosby Company, 
1939. Cloth $3.00. 

The symposium on “Tumors of the Hands and Feet” 
which appeared in the January, 1939, issue of Surgery 
proved to be of such great interest that it has been 
published in book form. 

Such lesions as have been collected by the authors 
are not often observed by the surgeon or the general 
practitioner. Nevertheless, they form an _ extremely 
interesting and often serious group of neoplasms. In 
this volume much valuable material is assembled in 
compact and accessible form. 

Following the introductory chapter by George T. 
Pack, subsequent chapters and their authors are as fol- 
lows: 

Carcinomas of the Hands and Feet, by Michael L. 
Mason. 

Subungual Melanomas, by George T. Pack and Frank 
E. Adair. 

Angiomatous Tumors of Hands and Feet, by A. W. 
Oughterson and Robert Tennent. 

Tumors of the Synovia, Tendons and Joint Capsules 
of the Hands and Feet, by Alexander Brunschwig. 


Tumors Primary in the Bones of the Hands and 
Feet, by Bradley L. Coley and Norman L. Higinbot- 
ham. 

The book is well illustrated and the indications for 
radium, x-rays and surgery are well presented. 








Pulmonary Tuberculosis, Pathology, Diagnosis, Manage- 
ment and Prevention. By George Gregory Kayne, 
M.D., M.R.C.P., D.P.H., Tuberculosis Medical Of- 
ficer, Middlesex County Council; Walter Pagel, M.D., 
Pathologist, Papworth Village Settlement; and Lau- 
rence O’Shaughnessy, M.D., F.R.C.S., Hunterian Pro- 
fessor in the Royal College of Surgeons of England, 
1933 and 1935. 565 pages, illustrated. New York: 
Oxford University Press, 1939. Cloth $13.00. 

This book on tuberculosis is written for the tubercu- 
losis specialist and thoracic surgeon and will bring his 
library up to date. A vast experience in tuberculosis 
work is nicely put into one excellent volume. 

The book is divided into five major parts: pathology, 
diagnosis, prognosis, management, and epidemiology and 
prevention. 

The section on pathology is especially good and 
closely correlates the pathologic findings with the clini- 
cal and x-ray studies. The different types and stages 
of pulmonary tuberculosis are well presented. 

The section on diagnosis discusses the various diag- 
Nostic procedures in general use with special stress on 
the value of x-rays. 

The section on prognosis is an especial treat. Aids 
to prognosis and the outlook for the patient are well 
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discussed from many important, but too often little 
considered angles. In no other disease is long vision of 
more importance than in pulmonary tuberculosis. 

The management of pulmonary tuberculosis discusses 
all the accepted methods of treatment. Collapse ther- 
apy is given special attention. Extrapleural pneumo- 
thorax, the latest collapse enthusiasm, is described in 
detail, although the authors are correctly dubious about 
the final results in these cases. ‘“Sanocrysin” and intra- 
venous gold therapy are evidently used much more ex- 
tensively in Europe than in America. There is much 
useful information here for the users of “sanocrysin.” 

This book can be heartily recémmended to all physi- 
cians treating tuberculosis. 





Heparin: Its Chemistry, Physiology and Application in 
Medicine. By J. Erik Jorpes, M.D., Associate Profes- 
sor of Biochemistry, Karolinska Mediko-Kirurg In- 
stitutet, Stockholm, Sweden. 86 pages, illustrated. 
New York: Oxford University Press, 1939. Cloth 
$2.50. 


This little book presents a readable summary of 
the physiology, chemistry and clinical application of 
heparin. Although heparin was discovered more 
than twenty years ago, and rather extensively in- 
vestigated, it has been introduced into clinical work only 
within recent years. When one recalls the importance 
of thrombosis and embolism both in surgery and in 
medicine, one naturally is interested in any possible 
therapeutic method which offers hope of a more success- 
ful treatment of these dangerous and common compli- 
cations. One gathers from reading the book that the 
chemical and physiologic work has now been completed, 
but that the clinical indications, contraindications and 
value of heparin have not yet been definitely determined. 
The author is very conservative and makes no sweeping 
claims for the clinical value of the drug. He cites ex- 
perimental work which suggests strongly that post- 
operative thromboses can be inhibited by the use of 
heparin and mentions a few clinical studies which have 
given encouraging results. 

Of particular interest are his references to the use of 
heparin in patients with thrombosis of the central vein 
of the retina. 

Since the author’s book was written other workers 
have reported a favorable effect from heparin in patients 
with bacterial endocarditis. This is a useful volume, 
and well worthy of study. 





Pneumonia: With Special Reference to Pneumococcus 
Lobar Pneumonia. By Roderick Heffron, M.D., Med- 
ical Associate, The Commonwealth Fund; Formerly 
Field Director, Pneumonia Study and Service, Massa. 
chusetts Department of Public Health. 1,086 pages. 
New York: The Commonwealth Fund, 1939. Cloth 
$4.50. 

This is the third of a series of three books published 
as a result of the experience of the Massachusetts Pneu- 
monia Study and Service, financed by the Common- 
wealth Fund, conducted by the State Department of 
Public Health from 1931 to 1935, and begun by Dr. 
George Bigelow with the aid of Dr. Benjamin White. 


The book is massive, lengthy and written in rather 
fine print, but presents a comprehensive discussion of 
pneumonia with special emphasis on pneumococcus pneu- 
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monia and measures for treatment. The more impor- 
tant findings resulting from the Massachusetts Pneu- 
monia Study have been incorporated in the text. Much 
of the literature relating to pneumonia is abstracted 
in detail. There is a thorough, adequate and detailed 
discussion of the problem of pneumonia. The inciting 
agents, diagnosis, pathology, bacteriology, prognosis and 
factors influencing recovery are elaborately enumerated. 
Pneumonia typing is presented accurately. Treatment 
is well covered; and includes discussions of medical care, 
antiserum, oxygen, vaccine and chemotherapy. Sulfa- 
nilamide and sulfapyridine are mentioned, but massive 
data on these drugs from this country are not presented 
because the book came out before they were available. 
Physical diagnosis is not stressed, but that does not seem 
necessary in a book of this type. 

The book is an atlas of information, is of great value 
as a reference book for advanced students, and is a last- 
ing monument to remind one that at last physicians 
may be on the road to real progress in the knowledge 
and treatment of one of the most dreaded diseases of 
mankind. 





Atlas of Surgical Operations. By Elliott C. Cutler, 
Moseley Professor of Surgery, Harvard University, 
and Chief Surgeon of the Peter Bent Brigham Hospi- 
tal, and Robert Zollinger, Assistant Professor of Sur- 
gery, Harvard University, and Senior Associate in 
Surgery at the Peter Bent Brigham Hospital. 181 
pages, illustrated. Cloth $8.00. 

This work is prepared for instruction of interns and 
young medical graduates. 

One can find no more keenly intelligent or highly 
critical audience than men who watch each step of an 
operation in order that they may be able to follow it 
themselves when the responsibility is placed upon them. 

The volume attempts “‘to present to the young sur- 
geon in illustrated form the common surgical proce- 
dures. The intimate technical steps are precisely de- 
picted in black and white, and the text on the opposite 
page is concise and so arranged with bold face type 
that reference from plate to text and vice versa is fa- 
cilitated.” This purpose has been definitely accom- 
plished. 

The field of the more common surgical operations, 
including gynecology, is covered, with many proce- 
dures in the specialties. The beautifully executed pen 
and ink drawings depict exactly the steps of each opera- 
tion. 

Valuable features of the Atlas are the chapters on 
surgical technic, preoperative preparation, postoperative 
care, and anesthesia. 

This is a valuable addition to the library of any 


surgeon and is specially recommended as a reference 
work for all hospital libraries. 





Diseases of the Mouth. By Sterling V. Mead, D.DS., 
BS., MS., Washington, D. C. Fifth Edition. 1059 
pages, illustrated. St. Louis: The C. V. Mosby Com- 
pany, 1940. Cloth $12.50. 

In Mead’s fifth edition of Diseases of the Mouth, 
the section on diagnosis is particularly well done. His- 
tory taking, roentgenograms, transillumination and labo- 
ratory examination are well described. The chapter 
on diseases of enamel, dentine and cementum presents 
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a wide range of views and is open to considerable dis- 
cussion. The chapter on endocrine dysfunctions is of 
interest. Malocclusion is well reviewed by such men 
as Oliver, Irish and Wood. The chapters on impacted 
and unerupted teeth and their location are of particular 
value. The classification given to the profession by 
Dr. Geo. B. Winter is used. Peridontal diseases are well 
covered. Specific infections and non-infectious dis- 
eases, diseases of the blood vessels and nerves, diseases 
of the tongue, throat and maxillary sinus are all ade- 
quately discussed, with some unusual illustrations. The 
chapters on tumors, cysts and the often-forgotten 
stomatitis are concise and well illustrated. 


This volume is a worthy contribution to dental and 
medical literature. 





Fever Therapy Technic. By Jack Ewalt, M.D., Resident 
Psychiatrist, Colorado Psychopathic Hospital; In- 
structor in Psychiatry, University of Colorado School 
of Medicine, Denver; Ernest H. Parsons, Captain, 
Medical Corps United States Army, Neuropsychiatrist, 
Sternberg General Hospital, Manila, Philippine Islands; 
Stafford L. Warren, M.D., Associate Professor of 
Medicine in Charge of Division of Radiology, Uni- 
versity of Rochester School of Medicine, Rochester, 
New York; Stafford L. Osborne, B.P.E., M‘S., Asso- 
ciate in Physical Therapy, Northwestern University 
School of Medicine, Chicago. Foreword by Franklin 
G. Ebaugh, M.D. 161 pages, illustrated. New York: 
Paul B. Hoeber, Inc., 1939. Cloth $2.50. 


This small manual was written to supply a basic 
source of information to the nurse-technician and phy- 
sician who administer therapeutic fever. 

The book is pleasingly simple, practical and written 
with a restraint that shows a due respect for the possi- 
bilities and limitations of this useful therapeutic meas- 
ure. It covers briefly the principles of fever therapy, 
the different methods and technics of inducing fever 
by physical means, and includes chapters on the use of 
malaria and intravenous typhoid vaccine for the pro- 
duction of artificial fever. The possible complications 
and limitations of these methods are duly emphasized. 

In view of the technical difficulties and possible 
hazards, artificial fever therapy does not lend itself 
readily to a mere casual acquaintance with its various 
methods. It requires the supervision of an expert. This 
book, although too elementary for the expert, will serve 
as a handy manual for the nurse-technician. 





Artificial Fever Produced by Physical Means; Its De- 
velopment and Application. By Clarence A. Ney- 
mann, A.B., M.D., F.RS.M., Associate Professor of 
Psychiatry, Northwestern University Medical School; 
Honorary Professor of Medicine, National University 
of Mexico; C.R.B. Exchange Professor of the Uni- 
versity of Ghent, Liege, Louvain and Brussels, Bel- 
gium. 294 pages, illustrated. Springfield, Illinois: 
Charles C. Thomas, 1939. Cloth $6.00. 

The use of artificial fever, like many other new ther- 
apeutic measures, has suffered from occasional exag- 
gerated claims of its well-meaning but overenthusi- 
astic proponents and the inroads of pseudo- psychiatric 
dabblers and quacks who have recognized its dramatic 
features and possibilities for exploitation. This has 
added to the burden of conscientious observers who 
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have striven to establish artificially induced fever on a 
scientifically sound foundation. 


The author, in this monograph, drawing from an 
extensive clinical experience, lucidly presents the more 
essential facts of today’s knowledge of electropyrexia, 
the clinical use of which he is given credit for develop- 
ing. The technic of electropyrexia is discussed authori- 
tatively and in great detail. The chapter on the physio- 
logic changes accompanying the treatment is comprehen- 
sive. 

The superiority of electropyrexia followed by chemo- 
therapy in the treatment of syphilis of the central nerv- 
ous system over other methods of treatment is demon- 
strated by the author’s convincing data. Electropyrexia 
is also used in the treatment of chorea and multiple 
sclerosis with favorable results. The author considers 
this method of treatment to be specific for gonorrhea 
and the treatment of choice for gonorrheal arthritis. 
Its use in hypertrophic arthritis is not advised. 


Although one is impressed by the author’s data, his 
enthusiasm for a therapy that has frequently proven a 
disappointment can hardly be shared. This useful 
monograph will serve as a stimulus to readers who are 
interested in artificial fever therapy. 





Fever and Psychoses: A Study of the Literature and 
Current Opinion on the Effects of Fever on Certain 
Psychoses and Epilepsy. By Gladys C. Terry, Re- 
search Associate in Neurology, Neurological Institute 
of New York, Columbia University. 167 pages. New 
York: Paul B. Hoeber, Inc., 1939. Cloth $3.00. 


The author in this monograph attempts to evaluate 
the role of intercurrent natural fevers and artificially 
induced fevers in certain psychoses and epilepsy by 
means of an exhaustive review of the literature on 
this subject. Although this sort of work has inherent 
weaknesses, involving as it does opinions colored by 
wishfully mistaken interpretations and colored by lean- 
ings occasionally determined by individual interests and 
training, light shed from any angle is always welcome. 


A review of the voluminous literature shows no una- 
nimity of opinion to demonstrate that a particular af- 
fective clinical syndrome is especially benefited by fever. 
It has no proven therapeutic value in epilepsy. The 
author concludes that the subject of febrile influences 
in the so-called functional psychoses is essentially a 
matter of speculation, largely determined by back- 
ground and bias. The need for a careful controlled 
study is obvious before any useful conclusions may be 
drawn. 


A Textbook of Clinical Neurology with an Introduction 
to the History of Neurology. By Israel S. Wechsler, 
M.D., Professor of Clinical Neurology, Columbia 
University, New York. Fourth Edition. 844 pages, 
illustrated. Philadelphia: W. B. Saunders Company, 
1939. Cloth $7.00. 


The new edition of this textbook on neurology needs 
little further notice than the statement that the incor- 
poration of new material that has accrued since the 
last edition insures its position as one of the most read- 
able, comprehensive and valuable works on the subject. 
The plan, scope and clinical approach to the subject, 
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backed by the author’s rich store of clinical experience, 
will be familiar to those who have seen its predecessors. 

This book is recommended as probably the best text- 
book on the subject for the student and a valuable 
reference work for the practitioner. 





The Rockefeller Foundation Annual Report. 515 pages, 
illustrated. New York. 

This report embraces the activities of the Foundation 
in forty-two countries in all parts of the world. Dur- 
ing 1938 over fifteen million_dollars was appropriated 
for the work, of which seventy-five per cent was spent in 
the United States. Since the first report two years ago 
over a million persons have been vaccinated against 
yellow fever with favorable results. A large fund has 
been granted for the support of “molecular biology” and 
experimental biology. Only by reading this book can 
one gain an idea of the invaluable support given to vari- 
ous schools and universities in the United States and 
other countries. 





Southern Medical News 





ALABAMA 


The Southeastern Surgical Congress, eleventh annual assembly, 
will be held in Birmingham, March 11, 12 and 13, at the Tut- 
wiler Hotel. The President of the Congress is Dr. R. L. Sanders, 
Memphis, ‘Tennessee; President-Elect, Dr. Irvin Abell, Louis- 
ville, Kentucky; Vice- President, Dr. Grady E, Clay, Atlanta, Geor- 
gia; and Secretary-Treasurer, Dr. B. T. Beasley, 701 Hurt Build- 
ing, Atlanta, Georgia. 

The Houston County Medical Society recently honored Dr. 
M. S. Davie, a long-time member of the Society and President 
of the Alabama State Medical Association, with the presentation 
of a traveling case and fitted week-end bag. 

Dr. William Marvin Askew, Jr., Auburn, has been appointed 
Health Officer for Butler County. 

Dr. Rufus D. Wright, Leighton, and Miss Rena Buxton, Lanc- 
ing, Tennessee, were married November 30. 


DEATHS 


Dr. Daniel R. Brown, Vernon, aged 56, died November 24 of 
injuries received when he was struck by his automobile, which 
ran over him as it went down an embankment. 

Dr. Samuel Swift Boykin, Oakhill, aged 71, died December 
12 of bronchopneumonia and hypertension. 

Dr. Arthur McKimmon Brown, Birmingham, aged 72, died 
December 4 of pulmonary edema, chronic nephritis and diabetes 
mellitus. 

Dr. Elijah L. Curlee, Anniston, aged 56, died December 14 of 
aortic insufficiency. 

a ite Throngberry Young, Florence, aged 50, died Decem- 


De ’ William Boyles Staples, Bladon Springs, aged 69, died 
December 13 of chronic nephritis and cerebral hemorrhage. 

Dr. Lee Fowler Duckett, Florence, aged 72, died February 1 
while attending a patient. 

Dr, William Shelby Sanders, Troy, aged 71, died January 13. 





ARKANSAS 


The Crawford County Medical Society has elected the follow- 
ing officers for the coming year: President, Dr. O. J. Kirksey, 
Mulberry; Vice-President, Dr. S. D. Kirkland, Van Buren; 
Secretary-Treasurer, Dr, B. B. Bruce, Alma. 

The Benton County Medical Society has elected the following 
officers for the coming year: President, Dr. J. L. Pickens, Ben- 
tonville; Vice-President, Dr. G. A. Hughes, Siloam Springs; 
Secretary-Treasurer, Dr. George M. Love, Rogers. 
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The Searcy County Medical Society has elected the following 
officers for = coming year: President, Dr. E. W. Wood; Vice- 
President, J. O. Leslie; Secretary-Treasurer, Dr. Sam G. 
Daniel, all 2 “Marshall. 

The Madison County Medical Society has elected the following 
officers for the coming year: President, Dr. Chas. B. Beeby, 
Huntsville; Vice-President, Dr. N. J. Hill, Hindsville; Secretary- 
Treasurer, Dr. Fred Youngblood, Huntsville. 

The Washington County Medical Society has elected the fol- 
lowing officers for the coming year: President, Dr. Ruth Ellis 
Lesh; Vice-President, Dr. Fount Richardson; Secretary-Treasurer, 
Dr. Friedman Sisco, all of Fayetteville, 

The Nevada County Medical Society has elected the following 
officers for the coming year: President, Dr. F. A. Hughes, 
Okolona; Vice-President, Dr, J. B. Hesterly, Prescott; Secretary- 
Treasurer, Dr. J. Harrell, Prescott. 

Dr. L. L, Hassell, Conway, has been elected President of the 
Faulkner County Medical Society for the coming year. 

The Hempstead County Medical Society has elected the follow- 
ing officers for the — eo President, Dr. P. B. Carri- 
gan; Vice-President, Dr. J. W. Branch; Secretary-Treasurer, Dr. 
Jim McKenzie, all of Hope. 

The Chicot County Medical Society has elected the following 
officers for the coming year: President, Dr. C. G, Leverett, 
Eudora; Vice-President, Dr. E. P. McGehee, Lake Village; Sec- 
retary-Treasurer, Dr. W. J. Schwarz, Lake Village. 

The Phillips County Medical Society has elected the follow- 
ing officers for the coming year: President, Dr. George R 
Storm; Vice-President, Dr. A. E, Cox; Secretary-Treasurer, Dr. 
H. H. Rightor, all of Helena. 

The Arkansas County Medical Society has elected the follow- 
ing officers for the coming year: President, Dr. E. B. Swindler, 
Stuttgart; Vice-President, Dr. C. W. Rasco, Sr., DeWitt; Secre- 
tary-Treasurer, Dr. Tom S. Van Duyn, Stuttgart. 

The Randolph County Medical Society has elected the fol- 
jowing officers for the coming year: President, Dr. J. W. Brown; 
Vice-President, Dr. R. O. Smith; Secretary-Treasurer, Dr. M, A. 
Baltz, all of Pocahontas. 

The Miller County Medical Society has elected the following 
officers for the coming year: President, Dr. B. C, Middleton; 
Vice-President, Dr. J. T. Porter; Secretary-Treasurer, Dr. J. Wirt 
Burnett, all of Texarkana, 

The Lincoln County Medical Society has 4. the following 
officers for the coming year: President, Dr. C. W. Dixon, 
Gould; Vice-President, Dr. G. C. Wood, Grady; Secretary- 
Treasurer, Dr. L. T. Taylor, Star City. 

Dr. F. G. Engler, formerly of Alma, has accepted an appoint- 
ment on the staff of the State Hospital at Little Rock. 

Dr. J. J. Monfort, Batesville, has been elected President of the 
focal Kiwanis Club, 

Dr. Guy Hodges, Rogers, recently did postgraduate work at 
Tulane University in New Orleans. 

Dr. T. Duel Brown, Little Rock, recently did postgraduate 
work at the Mayo Clinic. 

Dr. B. L. Ware, Greenwood, has been elected Vice-President of 
the Farmers Bank of that City. 

Dr, G. E. Cannon, Hope, has donated a portable cottage for 
the < of tuberculosis patients in Hempstead County. 

Dr, H. Abington and Dr. J. R. Sloan, both of Beebe, have 
been lected President and Vice-President, respectively, of the 
Citizens Bank of that City. 

Dr. E. A. Callahan, Carlisle, has been elected Vice-President 
of the Citizens Bank of that City. 

The Staff of St. Vincent’s Infirmary of Little Rock has elected 
the reag officers for the —, year: President, Dr, R. J. 
Calcote; Vice-President, Dr. J. M. Compton; Secretary, Dr. R. E. 
McLochlin. 

Dr. Hardy Horace Smith, Fort Smith, and Mrs. Mildred Wright 
Williams, Kansas City, Missouri, were married November 28. 


DEATHS 


Dr. Ella Sturdivan Hubbard, Cave Springs, aged 60, died No- 
vember 10 of pneumonia. 

Dr. Ernest Darnall, Colt, aged 55, died January 2. 

Dr. James Erwin Hardaway, Lynn, aged 67, died January 4. 





DISTRICT OF COLUMBIA 


The Fourth Annual Intensive Postgraduate Course in Ophthal- 
mology will be given — - George Washington University School 
of Medicine, March 25-3 

Dr. J. Winthrop nl Washington, was elected President 
¢. the District Tuberculosis Association at a recent meeting of 


of Directors. Dr. Luther H. Reichelderfer, Washing- 
ton, was elected Vice-President. 


March 1940 


Dr. William F. Burdick, Washington, announces the associa- 
tion of Dr. Harold M. Hobart in the practice of diseases of chil- 
dren at 5402 Connecticut Avenue, ‘ 

The annual meeting of Region 1 of the American Academy 
of Pediatrics will be held April 4-6 at the Mayflower Hotel, 
Poningne. with District members of the Academy acting as 

josts 


DEaTHS 
Dr. Warner Holt, Washington, aged 82, died December 14 of 
diabétes mellitus and myocarditis. 
Dr. Llewellyn Fleet Luckett, Washington, aged 68, died De- 
cember 31. 





FLORIDA 

Dr. A. B. McCreary, Jacksonville, was elected President of 
the Florida Public Health Association at its recent annual meet- 
ing in Jacksonville. 

The Suwanne River Medical Society has elected the following 
officers for the coming year: President, Dr. Thomas H. Bates; 
Secretary-Treasurer, Dr. Harry S, Howell, both of Lake City. 

The Bay County Medical Society has elected the following 
officers for the coming year: President, Dr. A. H. Lisenby; 
bor tg we Dr. W. E. Middlebrooks; Secretary-Treasurer, Dr. 

. & Roberts, all of Panama City, 

bap Dade County Medical Society has elected the following 
officers for the coming year: President, Dr. Joseph S. Stewart; 
Vice-President, Dr. Wiley Sams; Secretary, Dr. Franz Stewart; 
Treasurer, Dr. W. L. Fitzgerald, all of Miami. 

The Duval County Medical Society has elected the following 
officers for the coming year: President, Dr. Charles B. Mabry; 
President-Elect, Dr. S. R. Norris; Vice- ‘President, Dr. James M. 
Bryant; Secretary, Dr. Lauren M. Sompayrac; Treasurer, Dr. 
Alan Brown, all of Jacksonville. 

The Escambia County Medical Society has elected the follow- 
ing officers for the coming year: President, Dr. Sidney G. 
Kennedy; Vice-President, Dr. W. P. Hixon; Secretary-Treasurer. 
Dr. W. E. Tugwell, all of Pensacola. 

The Hillsborough County Medical Society has elected the fol- 
lowing officers for the coming Bg < President, Dr. John R. 
Boling; Vice-President, Dr. J. C. Pate; Secretary- -Treasurer, Dr. 
James S. Grable, all of lt 

The Lake County Medical Society has elected the following 
officers for the coming year: President, Dr. W. L. Ashton, 
Umatilla; Vice-President, Dr. Marion B. O'’Kelley, Leesburg; 
Secretary-Treasurer, Dr. G. Oliver Emerz»n, Tavares. 

The Palm Beach County Medical Society has elected the fol- 
lowing officers for the coming year: President, Dr. James H. 
Pittman; Vice-President, Dr. W. O. Arnold; Secretary, Dr. C. J. 
Derrick; Treasurer, Dr. F. K. Herpel, all of West Palm Beach. 

The Pasco-Hernando-Citrus County Medical Society has elected 
the following officers for the coming year: President, Dr. W. H. 
Walters, Lacoochee; First Vice-President, Dr. W. B. Moon, Crystal 
River; Second Vice- President, Dr. S. Harvard, Brooksville; 
Secretary-Treasurer, Dr. G. R. Creekmore, Brooksville, re-elected. 

The Polk County Medical Society has elected the following 
officers for the coming year: President, Dr. Henry Fuller, Mul- 
berry; Vice-President, Dr. F. Peacock, Bartow; Secretary- 
Treasurer, Dr. J. W. Annis, Lakeland. 

The Volusia County Medical Society has oe the following 
officers for the coming = President, Dr. L L. Brown, 
DeLand; Vice-President, J. R. Chandler, seen Beach; 
Secretary-Treasurer, Dr. Py 4 Miller, Daytona Beach. 

The Walton-Okaloosa County Medical Society has elected the 
following officers for the coming year: President, Dr. A. G. 
Williams, Lakewood; Secretary-Treasurer, Dr. R. B. Spires, De- 
Funiak Springs. 

Dr. Robert Bradner Mertz and Miss Christine Mills, both of 
Tampa, were married December 30. 


DEaTHS 


Dr. William Henry Dodds, St. Cloud, aged 67, died November 
26 of coronary heart disease. 

Dr. George Marquet Phillips, Eau Gallie, aged 77, died De- 
cember 25 of cerebral hemorrhage. 





GEORGIA 


The Surgical Association of the Atlanta and West Point Rail- 
road Company, the Western Railway of Alabama and 
Railroad, will hold its 5 yf annual meeting at the Biltmore 
Hotel, Atlanta, on March 21, 

Dr. Daniel C. Elkin, 3 Bag was appointed Professor of Sur- 


Continued on page 34 
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Constipation . . 


Underweight . . 


Loose Stools. . * 


Anorexia. ... 


samples sent to physicians 
on request. 


MELLIN'S FOOD 


It is characteristic of most babies fed on milk 
properly modified with Mellin’s Food that 
they are not troubled with constipation. 


Results from the use of properly adjusted 
Mellin’s Food formulas are usually satisfac- 
tory, often remarkable, when applied as the 
daily nourishment for babies who are decid- 
edly underweight. 


Mellin’s Food may be employed with satis- 
faction in -providing suitable nourishment 
in intestinal disturbances of infants which 
ate so often responsible for loose stools. 


Mellin’s Food imparts a taste to milk that 
babies like and when Mellin’s Food is the 
modifier physicians are rarely, if ever, called 
upon to solve the oftentimes difficult feed. 
ing problem arising from lack of appetite. 


~Mellin’s Food Co., Boston, Mass. 


MELLIN’S FOOD: Produced by « rt infusion of Wheat Flour, Wheat Bran 
and Malted Barley Bi icarbonate — consisting 
essentially of Maltose, WM, Proteins and Mineral Salts. 
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gery under the Joseph B. Whitehead Foundation at Emory Uni- 
versity School of Medicine. 

Dr. Olin H. Weaver, Macon, was recently appointed Chief Sur- 
geon and Gynecologist at the Macon Hospital. 

Dr. William F. Lake, Atlanta, has been elected President of the 
Staff of the Crawford W. Long Memorial Hospital. 

Dr. R. C. McGahee, Augusta, has been appointed a member 
of the Richmond County Board of Health. 

Dr. H. G. Weaver, Macon, has been elected a member of the 
Bibb County Board of Education. 

The Medical Staff of Piedmont Hospital, Atlanta, has elected 
the following officers for the coming year: President, Dr. T. L. 
Tidmore; Vice-President, Dr. Guy C. Hewell; Secretary, Dr. Wil- 
liam R. Minnich. 

The Third Annual Atlanta Graduate Medical Assembly was 
held January 15 at the Biltmore Hotel under the auspices of the 
Fulton County Medical Society. Many prominent physicians par- 
ticipated in the program. 

Dr. Jack R. McMichael, Quitman, has been appointed a mem- 
ber of the State Board of Health to succeed Dr. Cyrus K. Sharp, 
Arlington. 

Dr. George M. Anderson, Eastman, has resigned as Health Of- 
ficer of Dodge County. 

The annual Dr. L. C. Fischer Awards were announced at the 
recent Fulton County Medical Society banquet meeting. Drs. 
Howard Hailey and Hugh Hailey were awarded $100 for their 
paper on “Familial Benign Chronic Pemphigus,” their paper be- 
ing judged the one showing the most original research. Dr. D. 
Henry Poer was presented $100, the award for the best written 
paper, which was entitled “Clinical Experience with Use of Di 
Hydrotachysterol (A. T. 10) in the Treatment of Ten Cases of 
Hypoparathyroidism: A Comparison with Parathyroid Hormone 
and Vitamin Do.” 

The Emanuel County Medical Society has elected the following 
officers for the coming year: President, Dr. C. E. Powell, Swains- 
boro; Vice-President, Dr. S. S. Youmans, Oak Park; Secretary- 
Treasurer, Dr. N. M. Akers, Swainsboro. 

The Bibb County Medical Society has elected the following 
officers for the coming year: President, Dr. J. I. Hall; President- 
Elect, Dr. H. G, Weaver; Vice-President, Dr. T. L. Ross; Secre~ 
tary-Treasurer, Dr. A. M. Phillips, all of Macon. 


March 1940 


The Glynn County Medical Society has elected the following 
officers for the coming year: President, Dr. M. E. Winchester; 
Vice-President, Dr. Webb Conn; Secretary-Treasurer, Dr. J. W. 
Simmons, all of Brunswick, 

The Spalding County Medical Society has elected the following 
officers for the coming year: President, Dr. T. O. Vinson; Vice- 
President, Dr. Geo. L. Walker; Secretary-Treasurer, Dr. J. T. 
Leslie, all of Griffin. 

The Douglas County Medical Society has elected the following 
officers for the coming year: President, Dr. Thomas B. Taylor; 
Vice-President, Dr. C. V. Vansant; Secretary-Treasurer, Dr. R. E. 
Hamilton, all of Douglasville. 

The Cobb County Medical Society has elected the following 
officers for the coming year: President, Dr. L. L. Welch; Vice- 
President, Dr. M. M. Hagood; Secretary-Treasurer, Dr. W. H. 
Perkinson, all of Marietta. 

The Carroll County Medical Society has elected the following 
officers for the coming year: President, Dr. E. G. Kirby, Bow- 
don; Vice-President, Dr. W. E. Thomason, Carrollton; Secretary- 
Treasurer, Dr. D. S. Reese, Carrollton. 

The Whitfield County Medical Society has elected the follow- 
ing officers for the coming year: President, Dr. J. E. Bradford, 
Spring Place; Vice-President, Dr. Leo G. Temples, Dalton; Secre- 
tary-Treasurer, Dr. H. J. Ault, Dalton. 

The Upson County Medical Society has elected the following 
officers for the coming year: President, Dr. J. E. Garner; Vice- 
President, Dr. R. L. Carter; Secretary-Treasurer, Dr. John D. 
Blackburn, all of Thomaston, 

The Floyd County Medical Society has elected the following 
officers for the coming year: President, Dr. Ralph N. Johnson; 
President-Elect, Dr. W. A. Sewell; Secretary-Treasurer, Dr. 
Warren M. Gilbert, all of Rome. 

The Ware County Medical Society has elected the following 
officers for the coming year: President, Dr. Leo Smith; Vice- 
President, Dr. K. C. Walden; Secretary-Treasurer, Dr. K, Me- 
Cullough, all of Waycross. 

The Wilkes County Medical Society has elected the following 
officers for the coming year: President, Dr. R. G. Stephens, 
Washington; Vice-President. Dr. T. C. Nash, Philomath; Secre- 
tary-Treasurer, Dr. H. T. Harriss, Washington. 


Continued on page 36 





from April 1st to 6th, 1940. 


Dr. Karl S. Blackwell, Richmond, Virginia. 
Dr. Grady Clay, Atlanta, Georgia. 
Dr. C. C. Coleman, Richmond, Virginia. 
Dr. Parker Heath, Detroit, Michigan. 
Dr. H. S. Hedges, Charlottesville, Virginia. 
Dr. Wendell L. Hughes, Hempstead, Long 
Island, N. Y. 
Dr. Chevalier L. Jackson, Philadelphia, Pennsyl- 


vania. 


Dr. Elbyrne G. Gill, Roanoke, Virginia. 
Dr. John E. Alexander, Roanoke, Virginia. 


limited to fifty men. 


Roanoke, Virginia. 





Gill Memorial Eye, Ear and Throat Hospital 


presents its fourteenth Annual Spring Graduate Course in Ophthalmology, Otology, 
Rhinology, Laryngology, Facio-Maxillary Surgery, Bronchoscopy and Esophagoscopy, 


THE FACULTY 
Guest Members 


RESIDENT 


In order that each matriculate may have personal contact with the instructors, the class will be 


For further information, address Superintendent, Gill Memorial Eye, Ear and Throat Hospital, 


Dr. Peter C. Kronfeld, Chicago, Illinois. 

Dr. Dean M. Lierle, Iowa City, Iowa. 

Dr. Lyman Richards, Boston, Massachusetts. 

Dr. William F. Rienhoff, Jr., Baltimore, Maryland. 
Dr. Harry R. Slack, Jr., Baltimore, Maryland. 
Dr. C. R. Straatsma, New York, New York. 

Dr. D. Blair Sulouff, New York, New York. 

Dr. Frank B. Walsh, Baltimore, Maryland. 


MEMBERS 


Dr. Max L. Holland, Roanoke, Virginia. 
Dr. Michael T. Palen, Roanoke, Virginia. 
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VEGEX AND WHOLE MILK 


- DRIED WHOLE MILK This chart from animal feeding tests 
> WITH, WITHOUT VEGEX (Albino rats) shows the high nutritional 
value of Vegex with milk. Note the dif- 
ference in growth; the difference in hemo- 
globin count with and without Vegex. 





A Teaspoonful to a 
Quart of Milk 


Five per cent of Vegex with dried 
whole milk—on the solids, a teaspoonful 
of Vegex to a quart of milk—produced 
these results. Milk is low in some of the 
vitamin B factors, in iron and antianemic 
factor or factors. Vegex supplies these. 








2 4 6Wels2 4 6 











Suggested Uses by Physicians 


In child feeding, for the expectant and nursing mother and other adult pa- 
tients, the physician will find Vegex and milk an ideal combination. Before re- 
tiring, Vegex adds to the warm milk, which sometimes induces sleep, a high 
amount of the B vitamins—the vitamin B complex—which frequently have a rest- 
ful result. 

Where milk is contra-indicated, a scant teaspoonful of Vegex dissolved in one 
to two cups of hot, not boiling, water is a simple, palatable and dependable way 
to insure the full vitamin B complex including the whole B: and the whole G. 

Vegex is generally easily borne by all, including postoperative patients and 
patients on liquid diets. 


Vegex-Vitafood Dried Brewers’ Yeast 


Dr. Goldberger found dried brewers’ yeast the most potent known source of the 
whole P-P (pellagra-preventive) factor. Since this discovery and the Mississippi 
flood in 1927, some four and a half million pounds of Vegex-Vitafood Dried Brew- 
ers’ Yeast have gone into the South with a long record of relief and prevention. 

Physicians can depend on it for the whole of the vitamin B complex; the whole 
of Goldberger’s ‘““P-P (pellagra-preventive)” factor. The Green Label yeast has a 
hop taste. Many like it. The Red Label has the hop flavor washed out and is a more 
palatable source of the vitamin B complex for wider use. 





Samples for clinical or professional use will be sent on request 





122 Hudson Street 


Vitamin Food Co., Inc. = New York, N. y. Vegex, Incorporated 
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Washington University 
School of Medicine 


Offers 


An intensive four weeks’ course 


OBSTETRICS and 
GYNECOLOGY 


for graduates. Next course 
begins June 3, 1940 


For full information, address 


THE REGISTRAR 


WASHINGTON UNIVERSITY SCHOOL 
OF MEDICINE 


St. Louis, Missouri 











Harvard Medical School 


COURSES FOR GRADUATES 


General Course in Orthopaedic Surgery 


Dr. Frank R. Ober and Associates at the Chil- 
dren’s Hospital 

Dr. Marius N. Smith-Petersen and Associates 
at the Massachusetts General Hospital 

Staff, Anatomical Laboratory, Harvard Medi- 
cal School 

The course is designed to meet ‘the needs of surgeons, 

industrial physicians, and other qualified practitioners 

of medicine desiring a systematic review of bone and 


joint lesions and the opportunity of familiarizing them- 
selves with orth thods and tech 


Y 


Fee, $150. Course not given for less than eight. 


General Course in Internal Medicine 


Boston City Hospital (April and May) 

Peter Bent Brigham Hospital (June) 
Massachusetts General Hospital (July) 
Repeated in same order beginning in August 
The course is arranged for 2 ageing Pigre mers who 


can give from one to four ve 
review of internal medicine. 


Fee, $150 per month 





a 





Apply to 
Assistant Dean, Courses for Graduates 
Harvard Medical School, Boston, Mass. 
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The Georgia (Chatham County) Medical Society has elected the — 


following officers for the coming year: President, Dr. E 
la President-Elect, Dr. H. H. McGee; Vice-Pr 

Dr. L. J. Hahne; Secretary-Treasurer, Dr. S. Elliott Wilson, a 
of Savannah, 

The Dougherty County Medical Society has elected the fol 
lowing officers for the coming year: 
ner; Vice-President, Dr. H. M. McKemie; 
Dr. I. M, Lucas, all of Albany. 


The Bartow County Medical Society has elected the idea ES 


officers for the coming year: President, Dr. Stanford; 
Vice-President, Dr. A. L. Horton; Secretary-Treasurer, Dr. W. B 
Quillian, Jr., ‘all of Cartersville. 

The Jackson-Barrow Counties Medical Society has elected the 
following officers for the coming year: President, Dr. L. € 
Allen, Hoschton; Vice-President, Dr. W. L. Mathews, Winder; 
Secretary-Treasurer, Dr. J. H. Campbell, Commerce. 

The Walker-Catoosa-Dade Counties Medical Society has elected 
the following officers for the coming year: President, Dr. B, © 
Hale, Rossville; Vice-President, Dr. 
Fayette; Secretary-Treasurer, Dr. Paul M. Golley, LaFayette. 

The Decatur-Seminole Counties Medical Society has elected 
the following officers for the coming year: 
Jenkins, Donalsonville; Vice-President, Dr. W. L. Wilkinson, 
Bainbridge; Secretary-Treasurer, Dr. M, A. Ehrlich, Bainbridge, 

The Warren County Medical Society has elected the following 
officers for the coming year: President, Dr. H. B. Cason; 
retary-Treasurer, Dr. A. W. Davis, both of Warrenton. 


President, Dr. W. B. Buck. — 
Secretary-Treasurer, | 


Richard C. Shephard, La 


President, Dr. H. B, 


ba 


The Thomas County Medical Society has elected the following 


officers for the coming year: President, Dr. A. D. Little, Thom 
asville; Vice-President. Dr. L. L. Lundy, Secretary 
Treasurer, Dr. T. A. Futch, Jr., Thomasville. 

The Butts County Medical Society has elected the follo 
officers for the coming year: President, Dr. B. F. Akin; 
tary-Treasurer, Dr. R. L. Hammond, both of Jackson, 


Boston; 


Secre- 


The Tift County Medical Society has elected the following 


President, Dr. C. <" *" 
. Jones; Secretary-Treasurer, . We 


officers for the ——, year: 
Vice-President, Dr. 
Smith, all of Tifton. 


The Clarke-Madison-Oconee Counties Medical Society has clei 


the following officers for the coming year: eo Dr, 
W. Kelley, Carlton; Vice-President, Dr. M. Hubert, ‘ikem 
Secretary-Treasurer, Dr. Loree Florence, Ree 

The Chattooga County Medical Society has elected the 
lowing officers for the coming year: President, Dr. R. 
Vice-President, Dr. Mary M. McLeod; 
Lee H. Battle, Jr., all of Trion. 

The Hancock County Medical Society has elected the following 
officers for the coming year: President, Dr. 
Secretary-Treasurer, Dr. H. L. Earl, both of Sparta. 


The Troup County Medical Society has —_ > following 


officers for the coming year: President, Dr : Morgan, 
LaGrange; Vice-President, Dr. Kenneth D. Grace, LaGrange; 
Secretary-Treasurer, Dr. E. T, Arnold, Hogansville. 

The Fulton County Medical Society — elected the following 
officers for the coming year: President, Charles E. Rushin; 
President-Elect, Dr. Howard Hailey; View Precldent, Dr. — 
be Perry; Secretary-Treasurer, Dr. J. G. McDaniel, all of At © 
anta. 

Dr. Gwynne Harold Little, Cornelia, 
Longshore, Atlanta, were married on December J. 

Dr. Herschel C. Crawford and Mrs. Nellie Kelly, both of 
Atlanta, were married February 8. 


DeaTHs 


Dr. Stephen Leander Cheshire, Thomasville, aged 53, died De ; 


cember 2 of heart disease. 
Dr. Robert Maxwell Harbin, Rome, aged 75, died December 2 
of Bg ae mg 
Julian Paul Harrell, 
27 | injuries received in ar automobile accident. 
Dr. J. Richmond Duvall, Atlanta, aged 70, died December 8 
of myocarditis. 


Secretary- ‘areesmertal 


Horace Darden; : 


and Miss Ora Horton 1 


Brunswick, aged 58, died December 7 


Pg John Franklin Anderson, Hillsboro, aged 79, died Decem 
r 3. 


Dr. Ross Parker Cox, Rome, aged 75, died December 15, 


KENTUCKY 
Dr. Daniel M. Griffith and Dr. John C. Hoover, of Owensh 
and Dr. John M. Clayton, of West Louisville, were honored at; 
dinner given by the Daviess County Medical Society in O 
boro as a tribute to their long years of service. All three 
cians have practiced more than fifty years. 
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Reproduced from a radiograph made on 


EASTMAN ULTRA-SPEED SAFETY X-RAY FILM 


(See back of this page) 
















Exeerpt from the Medical Literature .... 


“Sampson and Brown state that, in early minimal lesions, 
the stethoscope, in their hands, failed to detect pathology in 
about forty per cent of patients, while roentgen examination 
finds almost one hundred per cent. 

e ee 
When that time arrives when the physicians send their patients 
to the roentgenologist for assistance in the early detection of the 
disease instead of depending upon the stethoscope, we shall be 
on the right approach to the proper treatment of pulmonary 
tuberculosis. And when those patients who have benefited by 
this early diagnosis are hospitalized and given the assistance of 
collapse therapy early in the course of their disease, we shall 
see the beginning of the end of pulmonary tuberculosis as a 
serious menace to society.” 


—Am. J. ROENTGENOL., 30:315,320, September, 1933 
The obvious excellence of the 
original radiograph reproduced 
on the reverse side of this page 
is due, first, to the knowledge of 


the radiologist; second, to the 
inherent qualities of Eastman 


Ultra-Speed X-ray Film. 


¥ 
REFER YOUR PATIENT TO A 
COMPETENT RADIOLOGIST 


a 


EASTMAN KODAK COMPANY 
Medical Division—Rochester, N. Y. 


(See reverse side of this page) 
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Dr. John A. Gilkey, Paris, was recently honored at a banquet 
given by the Bourbon County Medical Society in recognition of his 
many years of service to the community. 

The Letcher County Medical Society has elected the following 
officers for the coming year: President, Dr. J. Johnson, 
enkins; Vice-President, Dr. Carl Pigman, Farraday; Secretary, 
oy J. Y. Harper, Jenkins. 

The Whitley County Medical Society has elected the following 
officers for the coming year: President, Dr. J. E. Allen, Martin; 
Vice-President, Dr. D. S. Merenbloom, Williamsburg; Secretary- 
Treasurer, Dr. C, A. Moss, Williamsburg. 

Dr. James Elliot Walker, Hopkinsville, and Miss Pertice 
Tucker, Camp Hill, Alabama, were married December 26. 

Dr. Woodrow B. Estes, Williamsburg, and Miss Lucy Manley, 
Akron, Ohio, were married December 27. 


DEATHS 


Dr. James S, Lock, Barbourville, aged 65, died December 12 of 
chronic encephalitis. 

Dr. William R. Elrod, Mannsville, aged 57, died December 3. 

Dr. Edward B, Willingham, Paducah, aged 69, died Decem- 
ber 6. 

Dr. Laban Franklin Robbins, Ashland, aged 75, died Decem- 
ber 9. 
Dr. Siegel Charles Frankel, Louisville, aged 59, died December 
27 of arteriosclerosis. 


LOUISIANA 


Dieu Staff has elected the following officers for 
the coming year: President, Dr. Lucien A, LeDoux; Vice-Presi- 
dent, Dr. Daniel J. Murphy; Secretary-Treasurer, Dr. C. E. 
Gorman, all of New Orleans, 

The Mercy Hospital Staff has elected the following officers 


The Hotel 


for the coming year: President, Dr. Ramon A. Oriol; Vice- 
President, Dr. H. Ashton Thomas; Secretary, Dr. Percy A. 
Phillips; Treasurer. Dr. Christopher F. Bellone, all of New 
Orleans. 


Dr. Julius Bauer, Clinical Professor of Medicine at Louisiana 
State University School of Medicine, New Orleans, will deliver 
the Louis M. Warfield Memorial Lecture in Milwaukee, his sub- 
ject to be ‘‘Problems and Practical Value of Constitutional 
Pathology.”” Dr. Bauer will also address th: students of Mar- 
quette University School of Medicine while he is in Milwaukee. 

The Federal Government has announced plans for approxi- 
mately three million dollars’ worth of new construction, exten- 
sions and remodeling at the Carville Leprosarium, Carville. 

The Calcasieu Parish Medical Society has elected the following 
officers for the coming year: President, Dr. J. Y. Garber, Lake 
Charles; Vice-President, Dr. A. L. Clark, Iowa; Secretary-Treas- 
urer, Dr, Eleanor Cook, Lake Charles. 

The Claiborne Parish Medical Society has elected the follow- 
ing officers for the coming year: President, Dr. J. E. Batchelor, 
Haynesville; Vice-President, Dr. P, Gibson, Homer; Secretary- 
Treasurer, Dr. C. O. Wolff, Haynesville. 

The East Baton Rouge Parish Medical Society has elected the 
following officers for the coming year: President, Dr. y 
Lorio; Vice-President, Dr. J. J. Noto; Secretary-Treasurer, Dr. 
W. S, Slaughter, all of Baton Rouge. 

The Lafayette Parish Medical Society has elected the following 
officers for the coming year: President, Dr. J. O. Duhon, La- 
fayette; Vice-President, Dr. E. H. Kent, Youngsville; Secretary- 
Treasurer, Dr. E. E. Guilbeau, Jr., Lafayette. 

_ The Lafourche Parish Medical Society has elected the follow- 
ing officers for the coming year: President, Dr. G, R. Jones, 
Lockport ; Vice-President, Dr. P. H. Hanley, Golden Meadow; 
Secretary-Treasurer, Dr. P. J. Dansereau. Thibodaux. 

_ The Morehouse Parish Medical Society has elected the follow- 
ing officers for the coming year: President, Dr. W. V. Gar- 
nier, Bastrop; Vice-President, Dr. P. H, Herron, Oak Ridge; 
Secretary-Treasurer, Dr. F. B. Ogden, Bastrop. 

_ The Ouachita Parish Medical Society has elected the follow- 
ing officers for the coming year: President, Dr. D. T. Milam; 
Vice-President, Dr. H. E. Guerriero; Secretary-Treasurer, Dr. 
L, L. Titche, all of Monroe. 

_ The St. Martin Parish Medical Society has elected the follow- 
ing officers for the coming year: President, Dr. J. B. Martin, 
Jr., Breaux Bridge; Vice-President, Dr. A. R, Corne, St. Mar- 
tinville; Secretary-Treasurer. Dr. S. D. Yongue, Breaux Bridge. 
_The Tri-Parish Medical Society has elected the following of- 
ficers for the coming year: President, Dr. D. F. Davis, Newell- 


ton; Vice-Presidents, Dr. G. S. Hopkins, Lake Providence, Dr. 
E. D. Butler, Oak Grove, Dr. F. A. DeJean, Tallulah, and Dr. 
{ e-* St. Joseph; Secretary-Treasurer, Dr. L, P, Coleman, 
. Joseph. 
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The Washington Parish Medical Society has elected the fol- 
lowing officers for the coming year: President, Dr. H. A. Staf- 
ford; Vice-President, Dr. W. R. McGehee; Secretary-Treasurer, 
Dr. W. C, Brown, all of Franklinton. 

The Fifth District Medical Society has elected the following 
officers for the coming year: President, Dr. C. E. McConnell, 
Mangham; Vice-President, Dr. C. B. Flinn, Monroe; Secretary- 
Treasurer, Dr. Ragan Green, Ruston. 


DeaTHS 


Dr. Leonhard Ernest Devron, New Orleans, aged 38, died De- 
cember 25 of cerebral hemorrhage. 

Dr. Wilkes H, Knolle, New Orieans, aged 70, died January 7. 

Dr. fenton J. Couvillon, Moreauville, aged 60, died Jan- 
uary 21. 
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Chicago Eye, Ear, Nose & Throat College 
Established 1897 
231 W. Washington St., Chicago, IIl. 





Practical postgraduate course in Ophthalmology and 
Otolaryngology. 

Doctors admitted at any time for review and clinical 
observation. 


OSCAR B. NUGENT, M.D., Director 








Post-Graduate Course in Ophthalmology 


The George Washington University School of Medicine, 
Washington, D. C. 


FOR GRADUATES IN MEDICINB 


Intensive Course in Ophthalmology 


March 25-30, 1940, Inclusive 
GUEST LECTURERS: Drs. Hermann M. Burian, Wiley R. 
Buffington, Ramon Castroviejo, Grady E. Clay, Harry S. Gra- 
dle, Wendell L. Hughes, Daniel B. Kirby, Peter Kronfeld, Ralph 
I. Lloyd, S. Hanford McKee, C. §. O’Brien, Avery DeH. Pran- 
gen, Bernard Samuels, Albert C. Snell, Edmund B. Spaeth, 
Georgiana Dvorak Theobald, Phillips Thygeson, Robert Von der 
Heydt and Mr. Scott Sterling. 
RESIDENT MEMBERS: Drs. Wm. Thornwall Davis, Ernest 
Sheppard, G. Victor Simpson, E. Leonard Goodman, Ronald A. 
Cox, Everett $. Caldemeyer, Frank D. Costenbader, Horace E. 
Allen, Comdr. J. C. Adams, (MC) USN; Lt. Col. J. E. Ash, 
(MC) USA; Lt. Col. Frederic H. Thorne, (MC) USA; Lt. 
Col. Virgil H. Cornell, (MC) USA. 
Brochure on request. 


Aviation Ophthalmology and Aviation 
Medicine—April 1-6, 1940, Inclusive 


An Intensive Course covering the field of Aviation Ophthalmol- 
ogy and Medicine given by officers in the Medical Corps of 
the Army, Navy and Civil Aeronautics Authority. 

GUEST LECTURERS: Lt. Col. David N. Grant, (MC) USA; 
Lt. Col. Frederic H. Thorne, (MC) USA; Lt. Col. Robert K. 
Simpson (MC) USA; Lt. Col. Malcolm C. Grow, (MC) USA; 
Major John M. Hargreaves, (MC) USA; Capt. Harry G. Arm- 
strong, (MC) USA; Comdr. Eben E. Smith, (MC) USN; 
Comdr. John C. Adams, (MC) USN; Comdr. Bertram Groes- 
beck, (MC) USN; Comdr. John R. Poppen, (MC) USN; 
Comdr. Carl J. Robertson, (MC) USN; Lt. Comdr. Clifford A. 
Swanson, (MC) USN; Lt. Comdr. Rex H. White, (MC) USN; 
Lt. Albert R. Behnke, (MC) USN; Dr. Eldridge Adams, 
C.A.A.; Dr. Walter A. Ostendorf, C.A.A.; Dr. William R. 
Stovall, C.A.A. Brochure on request. FEE $40.00 


FEE $50.00 








Interviews regarding the American Board examinations will be 
given by members of the American Board of Ophthalmology to 
those registered for Course II. 
For further details of above courses apply to the Secre- 
tary, Miss Louisa G. Wells, 927 17th Street, N.W., 
Washington, D. C. 
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Supplies of sulfapyridine and serum have been established in 
the twenty-three counties of the State as a part of the campaign 
against pneumonia which was begun early in the fall. Laboratory 
centers have been established at Cumberland, Hagerstown, Fred- 
erick, Rockville, Hurlock, Salisbury and Baltimore. Centers will 
also be established in Annapolis, Elkton and LaPlata, it is re- 
ported. These drugs are distributed free to indigents when 
requested by physicians and a slight charge is to be made to 
those who can afford to pay. 

Dr. Nicholson J. Eastman, Professor of Obstetrics, Johns Hop- 
kins University School of Medicine, Baltimore, was one of four 
to be given an honorary fellowship by the Washington Gyneco- 
logical Society at its recent meeting in Washington. 

Dr. Perrin H. Long, Associate Professor of Medicine, Johns 
Hopkins University School of Medicine, Baltimore, has been ap- 
pointed Head of the new Department of Preventive Medicine, 


the new Department being recently established through a grant 
from the Rockefeller Foundation. 
DEATHS 


Dr. C. Lunsford Nuckols, Baltimore, aged 68, died November 
10 of lobar pneumonia. 

Dr. Sydney Milton Cone, Pikesville, aged 69, 
19 of bronchopneumonia and heart disease. 

Dr. Bernard Joseph Ferry, Baltimore, aged 53, 
13 of myeloid leukemia. 

Dr. Henry Barton Jacobs, Baltimore, aged 81, 
18 of coronary occlusion. 

Dr. Robert Parke Bay, Baltimore, aged 55, died January 1 of 
cerebral hemorrhage. 

Dr. Harry Wilfrid Gaddess, Baltimore, aged 60, died December 
2 of cerebral hemorrhage. 


died December 
died December 


died December 


MISSISSIPPI 


The DeSoto County Medical Society has elected the following 
Officers for the coming year: President, Dr. Denver C. Funder- 
burke, Olive Branch; Vice-President, Dr. J. M. Wright, Her- 
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nando; Secretary-Treasurer, Dr. L. L. Minor, 
nessee. 

Dr. F. S. Dixon, Natchez, has been appointed by the Governor 
as Superintendent of the State hospital of that City. 

Dr. W. H, Anderson, Booneville, announces the association of 


Dr. Allen H. Tigert, formerly of Soda Springs, Idaho. 


Memphis, Ten- 


DEATHS 


Dr. Thomas Eugene Hewitt, 
30 of chronic nephritis. 

Dr. Joseph E. Green, Laurel, aged 56, died February 6. 

Dr. Dewitt F. Morgan, Okolona, aged 71, died February 17 of 
a heart attack, 


Summit, aged 61, died November 


MISSOURI 


The Randolph-Monroe County Medical Society has elected the 
following officers for the coming year: President, Dr. M. R, 


Noland; Vice-President, Dr. W. R. Langston; Secretary- Treas- 
urer, Dr. F. L. McCormick, all of Moberly. 
The St. Louis Medical Society has elected the following of- 


ficers for the coming year: President, Dr. Herbert S. Langs- 
dorf; First Vice-President, Dr, Daniel L. Sexton; Second Vice- 
President, Dr. J. Paul Altheide; Secretary, Dr. Jerome I. Simon, 

The Moniteau County Medical Society has elected the follow- 
ing officers for the coming year: President, Dr. John P, 
Burke, Jr.; Vice-President, Dr. H. R. Popejoy; Secretary-Treas- 
urer, Dr. Logan L. Latham, all of California. 

The Lafayette County Medical Society has elected the follow- 
ing officers for the coming year: President, Dr. G. W. Freden- 
dall, Lexington; President-Elect, Dr. W. E. Martin, Odessa; Sec- 
retary-Treasurer, Dr. W. E. Koppenbrink, Higginsville. 

Dr. J. F. Roberts, Bolivar, was recently honored by the Dallas- 
Hickory-Polk County Medical Society at a banquet on his eighty- 
ninth birthday. 

The South Central Counties Medical Society has elected the 
following officers for the coming year: President, Dr. R. M. 
Norman, Ava; Vice-President, Dr. E. R, Bohrer, West Plains; 
Secretary-Treasurer, Dr. C. F. Callihan, Willow Springs. 

The Pemiscot County Medical Society has elected the following 
officers for the coming year: President, Dr. Charles C. Castles, 
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THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 


(The Pioneer Post-Graduate Medical Institution in America) 








UROLOGY 


A combined full time course in Urology, covering an academic 
year (8 months). It comprises instruction in pharmacology; 
physiology; embryology; b’ochemistry; bacteriology and path- 
ology; practical work in surgical anatomy and urological op- 





erative procedures on the cadaver; bye and genera! 
anesthesia (cadaver); office gy 1 diagno- 
sis; the use of the oghthaleessepe: " physical diagnosis; 


roentgenological interpretation; electrocardiographic interpre- 
tation; dermatology and syphilology ; neurology ; physical ther. 
apy; continuous instruction in and 
operative instrumental manipulation; operative surgical stints: 
demonstrations in the operative instrumental management of 
bladder tumors and other vesical lesions as well as endo- 
scopic prostatic resection, 








FOR THE 
General Practitioner 


Intensive full time instruction in those sub- 
jects which are of particular interest to the 
physician in general practice. The course 


covers all branches of Medicine and Surgery. 











FOR INFORMATION ADDRESS 
MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK CITY 
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ision on the march 


and what it means to fluoroscopy 







permits aerial views of objects 
over 200 miles distant, 
far beyond the visual horizon. 
















INVISIBLE GLASS 
produced by new chemi- 
cal process passes nearly 


MERCURY ARC LAMP all light, improves vision 


about 25%. 





one-fifth as bright as the 
sun's surface, supplies 
cool, bright light to tele- 
vision studios, assures 
better visual reception. 






























LIGHT PIPED 


into hard-to-get-at places 
ismade possible by Lucite, 
new plastic that bends 
rays of cold light around 
corners. 





NEW STANDARD 
OF FLUOROSCOPIC 
BRILLIANCY 


When the Patterson Type B Fluoro- 
scopic Screen was introduced six years 
ago, it marked an important step 
forward in fluoroscopy. The great 
brilliance of this screen, combined 
with its other outstanding advan- 
tages, has enabled roentgen- 
ologists to attain a degree of 
diagnostic accuracy heretofore 
impossible. 


THE PATTERSON SCREEN COMPANY 
TOWANDA, PA., U.S. A. 


THE WORLDS FINEST 


ia Ule} fe}-leie] Iie 


SCREEN 
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Caruthersville; Vice-President, Dr. Joseph B. Luten, Caruthers- 
ville; Secretary-Treasurer, Dr. W. R. Limbaugh, Hayti, 

The Ste. Genevieve County Medical Society has elected the 
following officers for the coming year: President, Dr. Richard 
C. Lanning; Vice-President, Dr. George M. Rutledge; Secretary- 
Treasurer, Dr. Robert W. Lanning, all of Ste. Genevieve. 


DEATHS 


Dr. Clarence Ignatius McCormick, Kansas City, aged 46, died 
December 7 of hypertensive heart disease, 

Dr. John Abel Lowry, Huntsville, aged 86, died December 1 
of intestinal obstruction and carcinoma of the liver. 

Dr. Oliver C. Sheley, Independence, aged 84, died December 2. 

Dr. John Philip Kanoky, Kansas City, aged 80, died December 
28 of injuries received when he was struck by an automobile. 

Dr. James Perry Vickrey, Steele, aged 55, died December 17 
from stab wounds inflicted by robbers. 


NORTH CAROLINA 


Antenatal syphilis tests are required in the State of North 
Carolina by a law which became effective January J. Violation 
of the law carries a fine of $25.00, imprisonment for thirty days, 
or both at the discretion of the court. 

Dr. Frank E, Wilson, Williamston, has been appointed Health 
Officer of Edgecombe County and Dr. John W. Williams, for- 
merly of Monroe, Louisiana, will succeed him in Martin County. 

Dr. Ralph J. Sykes, Weldon, has resigned as Health Officer of 
Halifax County to join the Staff of the State Health Depart- 
ment. 

Dr. John Cotten Tayloe, Washington, was elected President of 
the Seaboard Medical Association of Virginia and North Caro- 
lina at its annual meeting recently at Virginia Beach. 

Through a grant from the Rockefeller Foundation a Depart- 
ment of Psychiatry and Mental Hygiene has been established at 
Duke University to be operated beginning September 1, 1940. 
Dr. Richard S, Lyman, now of the Phipps Psychiatric Clinic, 
the Johns Hopkins University, has been appointed Head of the 
new Department. 
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The Halifax County Medical Society has elected the following 
officers for the coming year: President, Dr, F. W. White, Hali- 
fax; Vice-President, Dr. C. B. Robertson, Jackson; Secretary- 
Treasurer, Dr. Robert F. Young, Weldon. 

The Rockingham County Medical Society has elected the fol- 
lowing officers for the coming year: President, Dr. James W. 
McAnally, Reidsville; Vice-President, Dr, Keenan  Casteen, 
Leaksville; Secretary-Treasurer, Dr. W. A. Johnson, Reidsville. 

The Rowan Memorial Hospital Staff of Salisbury has elected 
the following officers for the coming year: Chief of Staff, Dr, 
Irving E. Shafer; Assistant Chief of Staff, Dr. Walter L. 
Tatum; Secretary, Dr. T. W. Seay. 

Dr. Irving E, Shafer. Salisbury, and Miss Jane Honeycutt, 
Franklinton, were married January 16. 


DEATHS 


Dr. Henry Wise Lyon, Windsor, aged 49, died December 16 of 
chronic myocarditis and hypertension. 


OKLAHOMA 


The Oklahoma State Medical Association, in cooperation with 
the Health Department and the American Society for the Control 
of Cancer, has arranged a statewide cancer program to be given 
in forty cities during February and March. 

The Commonwealth Fund and the State Health Department 
are cooperating in financing a two-year postgraduate program 
of lectures in pediatrics in northeastern Oklahoma. Drs. Hugh 
McCulloch and Wayne A. Rupe, St. Louis, will be the first lec- 
turers. 

Dr. Floyd Newman, Shattuck, has been elected President of the 
Woodward County Medical Society. 

The Seventh Congressional District Medical Society has elected 
the following officers for the coming year: President, Dr. E 
Paulson, Clinton; Vice-President, Dr. Harry Cushman, Clinton; 
Secretary-Treasurer, Dr. William Finch, Hobart. 

Dr. H. R. Anderson. Hugh, has been appointed Health Super- 
intendent of Choctaw County, 

Dr. C. M. Bloss, Jr., Okemah, has been appointed acting 
Health Superintendent of Okfuskee County. 
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Stainless Steel 


$5.95 


operation. 


1819 Olive Street 





Unaided Exposure for Perineal Repair 
with the RADCLIFF Self-Retaining RETRACTOR 


® Remains above operative field 
® Leaves both hands free to work 


The advisability of early perineal repair hardly needs stress today, 
so well recognized is this necessity. In many cases where such repair 
would have to be postponed, the simple Radcliff retractor enables 
the attending physician to perform expert perineorrhaphy without an 
assistant. The retractor is inserted in the same manner and with 
the same ease as a Graves speculum. One size is all that is needed. 
An adjustment is provided, but is seldom needed as the pelvic bones 
which support this retractor do not differ greatly in large or small 
women. While giving deep exposure, the Radcliff retractor has no 
sharp hooks, no points to entangle sutures. When posterior expo- 
sure to an unusual degree is needed, an Auvard weighted speculum 
may be used at the same time, without interference in vision ot 


A. S. ALOE COMPANY 


St. Louis, Missouri 
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supplying the special 


REQUIREMENT of PREGNANCY 


Witu the possible exception of 
infancy and childhood, there is prob- 
ably no period of physiological hazard 
which increases the requirement for cal- 
cium so surely as does pregnancy. In 
addition to her own normal require- 
ments the mother must supply the de- 
mands of the fetus for this important 
mineral. 

It is well recognized that the admin- 
istration of calcium is generally unsatis- 
factory unless the conditions controlling 
its absorption and utilization are also 
favorable. Dicalcium Phosphate Com- 
pound with Viosterol Squibb affords a 
pleasant, convenient means of supply- 
ing calcium and the Vitamin D needed 
for its absorption. 

Dicalcium Phosphate Compound with 
Viosterol Squibb is available in both 
tablet and capsule form. One tablet (or 


Use this effective means of 


two capsules) supplies 2.6 grains cal- 
cium, 1.6 grains of phosphorus and 660 
U.S.P. XI units of Vitamin D. The 
tablets are flavored with wintergreen 
and have a very pleasant taste. The cap- 
sules are useful as a change from tab- 
lets, especially during pregnancy when 
nausea tends to restrict normal food in- 
take or in cases where patients tire of 
the long-continued use of a sweetened 
tablet. 

Tablets Dicalcium Phosphate Com- 
pound with Viosterol Squibb are sup- 
plied in boxes of 51 and 250—capsules 
in bottles of 100 and 1000. The usual 
dose for pregnant women is one or two 
tablets (2 to 4 capsules) three times daily. 


For literature address the Professional 
Service Department, E. R. Squibb & Sons, 
745 Fifth Avenue, New York, N. Y. 
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DEaTHS 
Dr. William MclIllwain, Lone Wolf, aged 82, died Novem- 
ber 28. 
Dr. D. D. McHenry, Oklahoma City, aged 66, died December 
28 of coronary thrombosis. 
Dr. George E. Kerr, Chattanooga, aged 72, died December 25. 


SOUTH CAROLINA 


The Oconee County Medical Society has elected the following 
officers for the coming year: President, Dr. J. P. Booker, Wal- 
halla; Vice-President, Dr. James E. Orr, Seneca; Secretary-Treas- 
urer, Dr, E. A. Hines, Seneca, re-elected. 

Dr. E. W. Carpenter, Greenville, has been elected President 
of the South Carolina Society of Ophthalmology and Otolaryngol- 
ogy. 

Dr. Robert W. Ball, Columbia, has been elected President of 
the Exchange Club. 

Dr. Donald Ervin Michie, Marion, and Miss Elsa Hermine 
Schroder, Charleston, were married December 2. 

Dr. Jesse Blease Floyd, Great Falls, and Miss Margaret Lewis 
Yongue, Pickens, were married December 24. 


DEATHS 
Dr. Williams P. Shuler, Grover, aged 68, died November 30 of 
lobar pneumonia, 
Dr, Adolph Charles Wildhagen, Charleston, aged 61, died No- 
vember 29 of coronary thrombosis. 
Dr. John N. Crafton, Colliers. aged 80, died December 18 of 
mitral regurgitation. 


TENNESSEE 


Dr. Ernest W. Goodpasture, Professor of Pathology, Vanderbilt 
University School of Medicine, Nashville, recently delivered the 
Eastman Memorial Lecture at the University of Rochester School 
of Medicine, Rochester, New York. 

The Anderson County Medical Society has elected the following 
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officers for the coming year: President, Dr. P. M. Dings, Brice. 
ville; Vice-President, Dr. E. Hudson, Norris; Secretary- 
Treasurer, Dr, J. S. Hall, Clinton. 

The Campbell County Medical Society has elected the fol. 
lowing officers for the coming year: President, Dr. M. L. Davis, 
Morley; Vice-President, Dr. Joseph McCoin, LaFollette; Secre- 
tary-Treasurer, Dr. R. J. Buckman, LaFollette. 

The Davidson County Medical Society has elected the {fol- 
lowing officers for the coming year: President, Dr. Robert R. 
Brown; Vice-President, Dr. C. S. McMurray; Secretary-Treas- 
urer, Dr. Hamilton V, Gayden, all of Nashville. 

The Dyer, Lake and Crockett Counties Medical Society has 
elected the following officers for the coming year: President, Dr. 
W. P. Watson, Dyersburg; Vice-Presidents, Dr. J. B. Cochran, 
Dyersburg, Dr. W. T. Rainey, Tiptonville, and Dr. W. H, 
Stallings, Friendship; Secretary-Treasurer, Dr, C. L. Denton, 
Dyersburg. 

The Green County Medical Society has elected the following 
officers for the coming year: President, Dr. R. B. Gibson, 
Greeneville; Vice-President, Dr. J. E. Kite, Bullsgap; Secretary- 
Treasurer, Dr. M. A, Blanton, Mosheim. 

The Hamilton County Medical Society has elected the follow- 
ing officers for the coming year: President, Dr. W. E, Bryan; 
Vice-President, Dr. William J. Sheridan; Secretary-Treasurer, Dr. 
J. Marsh Frere, all of Chattanooga. 

The Knox County Medical Society has elected the following 
officers for the coming year: President, Dr. Waterhouse; 
Vice-President, Dr, H. L. Pope; Secretary-Treasurer, Dr, Jesse 
C. Hill, re-elected, all of Knoxville. 

The Loudon County Medical Society has elected the following 
officers for the coming year: President, Dr. Halbert Robinson, 
Lenoir City; Vice-President, Dr. Arthur P. Harrison, Loudon; 
Secretary-Treasurer, Dr. Fred E. Hufstedler, Lenoir City. 

The McMinn County Medical Society has elected the following 
officers for the coming year: President, Dr. Cary O. Foree, 
Athens; Vice-President, Dr, John Lillard, Benton; Secretary- 
Treasurer, Dr. M. Lou Hefley, Etowah, 

The Polk County Medical Society has elected the following 
officers for the coming year: President, Dr. Thomas J. Hicks, 
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FIGURES DON’T FEED THE BABY... 


HERE'S NO GREAT TRICK to figuring out 
a cow’s milk modification closely resem- 
bling breast milk in composition. 

That kind of figuring, however, doesn’t 
insure actual nutritional resemblance. For 
important biological differences exist be- 
tween cow’s milk and breast milk. 

Such major differences are compensated 
for in Dryco modifications. For example, 
protein content is ample because of the 
biological difference between the protein of 
cow’s milk and the protein of breast milk. 


And—just as in breast milk—Dryco feedings 
supply highest protein values during early 
months, when growth is fastest and protein 
need accordingly greatest. 

Dryco has been clinically proved success- 
ful in infant feeding for more than 20 years. 





A PRODUCT OF THE BORDEN COMPANY 
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“The air bites shrewdly... it is very cold.” 


“TP\HE IDES OF MARCH” suggest 
a continuance of sullen, cloudy 
weather with a minimum of sunshine 
and ultra-violet for your patients. 
Particularly valuable, therefore, at 
this time are the time-tested vitamins 
of cod liver oil available for your pre- 
scription in the potent, pleasant forms 


of White’s Cod Liver Oil Concentrate. 


Patients Cooperate. White’s Cod 
Liver Oil Concentrate is so easy to take, 
either as pleasant-tasting little tablets, 


HAMLET 


tasteless capsules, or drop-dosage liquid, 
that you can be sure of maximum co- 
operation from your patients. 

Evidence of wide clinical acceptance 
is attested by the fact that today White 
Laboratories, Inc. are one of the world’s 
largest users of cod liver oil. You can 
prescribe with confidence. 

Ethically promoted—not advertised 
to the laity. AccreTeD 

White Laboratories, Inc., Neepicat® 
Newark, New Jersey. sone 





WHITE’S COD LIVER OIL CONCENTRATE LIQUID 
WHITE’S COD LIVER OIL CONCENTRATE TABLETS 
WHITE'S COD LIVER CIL CONCENTRATE CAPSULES 


Ethically promoted— 





not advertised to the laity 
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Accuracy, attained 
with the use of high 
precision instruments 
contributes to the per- 
fection of fine thera- 
peutic agents. Here 
the chemist is deter- 
mining the exact 
degree of acidity of 
a solution by means 
of the potentiometer. 





ANY a therapeutically useful substance continues 
to elude the powerful searchlight that scans the 
distant horizons for better, safer, more certain ways 
to alleviate and prevent disease. Research and more 
research, intensive and unceasing, is necessary to 
discover and render useful the things that now lie 
hidden beyond the horizon of the “Unknown”. 
Men of acknowledged standing in their highly 
specialized professions are devoting themselves in 
the Warner Institute for Therapeutic Research to 
bring these “horizons” within reach of medicine, 


113 West 18th Street, New York, N. Y. 
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by the discovery of new remedial agents, by 
the improvement of known drugs, and by 
searching out facts dedicated to pure science 


alone. 


Drugs in the making must prove their 
safety and worth to the pharmacologist, to 


the bio-chemist, to the bacteri- 
ologist before they can be 
passed on for final judgment to 
the clinician. Only devotion to 


an aim can sustain the research 
worker in his quest for the 
seemingly unattainable. When 
his unremitting patience is re- 
warded and “new horizons” are 
reached, it will be the privilege 
of William R. Warner & Co, 
Inc., to make these results avail- 
able to the physician and phar- 
macist, and through them, to 
the public. 


404 South 4th St., St. Louis, Mo. 








Biological testing on laboratory animals of various types 
precedes release of a new drug to the clinician for study of its 
therapeutic efficacy. This specially constructed X-ray and 
fluoroscopic unit permits the observation of structural changes 
and movements of internal organs influenced by drugs. 





& COMPANY, INC. 


A world-wide organization 
with laboratories and agen- 
cies in 75 foreign countries. 
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Copperhill; Vice-President, Dr. W. Y. Gilliam, 
Secretary-Treasurer, Dr. F. O. Geisler, Isabella. 

The Robertson County Medical Society has elected the follow- 
ing officers for the coming year: President, Dr. B, B. Sory, 
Cedar Hill; Vice-President, Dr. W. W. Winters, Donelson; Secre- 
tary-Treasurer, Dr. W. F. Fyke, Springfield. 

The Washington County Medical Society has elected the fol- 
lowing officers for the coming year: President, Dr. = * 
Fisher; Vice-President, Dr. A, J, Willis; Secretary-Treasurer, Dr. 
W. D. Hankins, all of Jonesboro. 

The Wilson County Medical Society has elected the following 
officers for the coming year: President, Dr. O. Reed Hill; Vice- 
President, Dr. Charles T. Lowe; Secretary-Treasurer, Dr. R. B. 
Gaston, all of Lebanon. 

Dr, Harry N. Waggoner, Dyersburg, and Miss Mary Davis, 
Mayfield, Kentucky, were married December 9. 


Copperhill; 


DEATHS 


Dr. Ernest M. Fuqua, Pulaski, aged 58, died December 31. 
Dr. Carl R. Martin, Fountain City, aged 59, died January 8. 





Classified Advertisements 











RATES for insertion in the Classified Column are as follows: $2.00 
minimum, which includes the first 50 words; for each word in 
addition to the original 50 words, the charge is 3c. 








ASSISTANT WANTED—For general practice in coal field. Must 
be gentile and licensed in West Virginia. Give full particulars in 
first letter. Geo. W. Johnson, M.D., McAlpin, W. Va. 





WANTED—Assistantship or junior partnership with older phy- 
sician doing general practice and surgery; F.A.C.S_ preferable, 
but not essential. 30, Jewish, Class A American M.D.; 3 years’ 
hospita] experience, large part traumatic surgery. Excellent refer- 
ences. Write Dept. D-64, care JouRNAL. 





MICROSCOPES REPAIRED—Expert attention given all delicate 
scientific instruments. Service on electric diagnostic and physical 
therapy apparatus. Workmanship guaranteed. Letter should ac- 
company work stating what is required and whether estimate is 
wanted. Ship fragile equipment express only. Seven generations 
of craftsmen. Faser Wood, 924 Howard Avenue, New Orleans, 
Louisiana. Telephone: MAgnolia 3948. 





ASSISTANCE OFFERED TO MEDICAL WRITERS. Research. 
Abstracts. Translations (all languages). Papers prepared from 
author’s data. Ten years’ experience with leading physicians and 
appointments on medica] journals of highest standing. I employ 
no assistants; all my work is done personally and is reliable. 
Florence Annan Carpenter, 2220 20th Street, N.W., Washington, 
Dc. 
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Dr. William David Haggard, Nashville, aged 68, died January 
28 of a heart attack. 

Dr. Hillard Wood Otey, Memphis, aged 32, died December 20 of 
pneumonia. 

Dr. Elkanah Zion, Knoxville, aged 76, died December 6 of 
arteriosclerosis, 

Dr, Lewis Lowe Neblett, Clarksville, aged 73, died December 
25 of coronary occlusion. 





TEXAS 


The Dallas Southern Clinical Conference will be held in Dallas, 
March 11-14. For further information address the Secretary, Dr. 
George A. Schenewerk, Medical Arts Building, Dallas. 

The Fort Worth Eye, Ear, Nose and Throat Society has elected 
the following officers for the coming year: President, Dr. W. R. 
Thompson; Vice-President, Dr. Gatlin Mitchell; Secretary-Treas- 
urer, Dr. A. E. Jackson, 

Dr, C. E. Phillips, Orange, was recently appointed Health Of- 
ficer of Orange County. 

The Anderson-Houston-Leon Counties Medical Society has oot 
the following officers for the coming year: President, Dr. E. 
Powell, Centerville; Vice-President, Dr. A. L. Hathcock, ran 
tine; Secretary- Treasurer, Dr. LeRoy Trice, Palestine, re-elected. 

The Big Bend Counties Medical Society has elected the fol- 
lowing officers for the coming year: President, Dr. Joseph C. 
Darracott, Marfa; haa ge Dr. J. Campbell Kern, San- 
derson; Secretary-Treasurer, Joe Wright, Alpine. 

The El Paso County sacar Society has elected the flowin 
officers for the coming year: President-Elect, Dr. H. H. Var 
ner; President, Dr. ng — Vice- President, Dr. Harry 
Leigh; Secretary-Treasurer, a, L. Stowe. 

The Falls County ~theay "Society has elected the following 
officers for the coming year: President, Dr. Walter S. Smith, 
Marlin; Vice-President, Dr. B. A. Jansing, Westphalia; Secre- 
tary-Treasurer, Dr. A. C. Bennett, Marlin. 

The Grayson County Medical Society has elected the following 
officers for the coming year: President, Dr. J. H, Carraway, 
Sherman; Vice-President, Dr. G. W. Greer, Whitesboro; Secre- 
tary, Dr. George K, Stephens, Whitewright, re-elected. 

The Hunt-Rockwall-Rains County Medical Society has elected 
the following officers for the coming year: President, Dr. T. C. 
Strickland; Vice-President, Dr. W. M. Dickens; Secretary-Treas- 
urer, Dr. M. L. Wilbanks, re-elected, all of Greenville. 

The Kaufman County Medical Society has elected the following 
officers for the coming year: President, Dr. T. A, Guillory, 
Kemp; Vice-President, Dr. D. T. Friddell, Terrell; Secretary, 
Dr. D, H. Hudgins, Forney, re-elected. 

The Kimble-Mason-Menard-McCulloch Counties Medical So- 
ciety has elected the following officers for the coming year: 
President, Dr. W. M. Land, Lohn; Vice-President, Dr. J, B. 
Granville, Brady; Secretary-Treasurer, Dr. Floyd McCollum, 
Mason. 

The Morris County Medical Society has elected the following 
officers for the coming year: President, Dr. on J. Jenkins, 
Daingerfield; Vice-President, Dr. William Smith, Naples; Secre- 
tary, Dr. E, Y. Anthony, Omaha. 

The Navarro County Medical Society has elected the fol- 
lowing officers for the —s. year: President, Dr, Will Miller; 
Vice-President, Dr. L. E. Kelton, Jr.; Secretary-Treasurer, Dr. 
Clyde Stroud, all of Corsicana. 


Continued on page 48 





To Assure Quick Dependable Response 


Discriminating Physicians are Prescribing 
the easily soluble 





American Made from American Materials 


DUBIN AMINOPHYLLIN 


THEOPHYLLINE-ETHYLENEOIAMINE 











H.£-DUBIN LABORATORIES 
250 E.43% St. New York. N.Y. 
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- vitamin A deprived rat. 
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STUDIES IN THE AVITAMINOSES © 


This page is the third of a series on vitamin deficiencies presented 
by the research division cf The Upjohn Company because of the 
profession's widespread interest in the subject. A full color, two- 
page insert on the same subject appears in the March 9 issue of 
The Journal of the American Medical Association. 








; of growth in the 
rat produced by restriction of 
vitamin A in the diet. The ani- 
mals, litter mates, were 21 days 
old at the start ofthe experiment 
which was continued for 33 days. 
The animal at right received a 
diet containing all nutritive 
substances except vitamin A; 
the animal at left, an adequate 
diet. Note the xerophthalmia in 





Retardation of Growth Due to 
Vitamin A Deficiency 










































































































































































































































































= While vitamin A is no more essential for growth than are 
m - ‘++t++{ other indispensable nutritional factors, its deprivation leads 
0 a - zi As to well-defined growth retardation in man as well as in 
100 i co iE | t experimental animals. This action 
G_ | lana ors is so predictable that it is em- 
CW oo | we IH ployed as a basis for one of the 
i, an } CI} 110 a=e ait pe a0 methods of vitamin A assay. The 
BER) 100 |_| Pht tet immediate effect of vitamin A 
HH +H tt deficiency on growth is cessation 
» + ri TTTTie tT of endochondral bone formation. 
ee ee ! fe The curves reproduced i!lustrate 
The upper graph records the ss = 40 the prompt growth-inhibiting 
growth of a rat on a complete 50 | Sort of whania A 
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vitamin A deficient diet; it de- | ,, {11 deprivation in rats. 
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The Reeves-Ward-Pecos Counties Medical Society has elected 
the following officers for the coming year: President, Dr. C. A. 
Robinson, Kermit; Vice-President, Dr. L. Rose Robinson, Kermit; 
Secretary, Dr, Sam C. Harrell, Monahans, 

The Tarrant County Medical Society has elected the following 
officers for the coming year: President. Dr. L. O. Godley; 
President-Elect, Dr. R. H. Gough: Vice-President, Dr. Porter 
Brown; Secretary-Treasurer, Dr. Craig Munter, re-elected, all 
of Fort Worth. 

The Tom Green Eight County Medical Society has elected 
the following officers for the coming year: President, Dr. F. T. 
McIntire; Vice-President, Dr. W. E. Schulkey; Secretary, Dr. 
F. Leon Hutchins; Treasurer, Dr. J. B. McKnight, all of San 
Angelo. 

The Wichita County Medical Society has elected the following 
officers for the coming year: President, Dr. B. Holland; 
Vice-President, Dr. W. J. Masters; Secretary-Treasurer, Dr. C, E 
Mangum, all of Wichita Falls. 

Dr. Frank Whitney Kelley, Dallas, and Miss Mary Ann 
Moyar, Fort Worth, were married December 2. 

Dr. Aubrey S. McGee and Miss Alice Morgan, both of San 
Angelo, were married December 7, 

Dr. D. C. M, Hallson has moved from Wichita Falls to Hous- 


Dr. D. C. Hyder has moved from Memphis to Donna. 

Dr. W. T. Inabnett has moved from Bridgeport to Decatur. 

Dr, H. B. Johnson has moved from Abilene to Midland. 

Dr. James A. Mayer has moved from Fort Worth to Mayfield. 
Kentucky. 

Dr. E. D. McDonald has moved from Fort Worth to Santa 
Anna. 

Dr. J. W. Pauwilter has moved from Tyler to Buffalo. 

Dr. W. M, Smith has moved from Midland to Manchester, New 
Hampshire. 

Dr. Franklin Spann has moved from Austin to San Antonio. 

Dr. A. F. Tasch has moved from San Antonio to Dallas. 

Dr. Earl F. Tritt has moved from Sen Antonio to Kenedy. 
; Dr. B, D. Van Werden has moved from Houston to Keokuk, 
owa. 

Dr. R. B, Wolford has moved from Edinburg to El Paso. 










105 Hudson Street 
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DEATHS 


Dr. Thomas Jones Walthall, San Antonio, aged 64, died No. 
vember 29. 

Dr. Benjamin H. Freeman, Garland, aged 66, died November 
28 of cerebral hemorrhage and arteriosclerosis. 

Dr. Benjamin F, Brittain, Putnam, aged 74, died November 26, 

Dr. John M. Wornell, Blum, aged 72, died November 27. 

Dr. James Taylor Bradley, Grand Prairie, aged 67, died De. 
cember 13 of cerebral hemorrhage. 

Dr. Ray Stanton Norris, Sanatorium, aged 39, died December 
8 of tuberculosis. 

Dr, James C. Carter. Denison, aged 68, died December 9 of 
chronic endocarditis and nephritis. 

Dr. Warren G. Young, Port Arthur, aged 70, died December 
12 of coronary disease. 

Dr. Joseph Harrison Shelton, Kingsville, aged 56, died De. 
cember 23 of coronary thrombosis. 

Dr. Roswell Dwight Cruikshank, Goose Creek, aged 63, died 
December 20 of cerebral hemorrhage. 


VIRGINIA 


Dr. Marvin Pierce Rucker, Richmond, was one of four physi- 
cians to be presented with honorary fellowships by the Washing- 
ton Gynecological Society at its recent meeting in Washington. 

The Accomack County Medical Society has elected the fol- 
lowing officers for the coming year: President, Dr. D. L. Le- 
Kites, Chincoteague; Vice-President, Dr. C. E. Critcher, New 
Church; Secretary-Treasurer, Dr. J, C. Doughty, Onancock, 

The Arlington County Medical Society has elected the follow- 
ing officers for the coming year: President, Dr. V. J. Dar- 
dinski; Vice-President, Dr. Wm. B. King; Secretary-Treasurer, 
Dr. Henry L. Bastien, re-elected, all of Arlington. 

The Northampton County Medical Society has elected the 
following officers for the coming year: President, Dr. Joseph 
E, Gladstone, Exmore; Vice-President, Dr. S, K. Ames, Cape 
Charles; Secretary, Dr. W. Carey Henderson, re-elected, Nassa- 
wadox. 


Continued on page 50 


A Dual Acting 


Physiologic Corrective 


Correction of chronic constipation calls for acti- 
vation of the entire tract rather than irritation of the 
large bowel alone. 

Cholmodin—deoxycholic acid and extract of aloes— 
provides this needed dual action. 
bile derivative, promotes increased peristalsis in the small 
bowel; at the same time it activates the extract of aloes, 
reducing the period of latency, and permitting a smaller 
dosage to be used. 

One or two Cholmodin tablets at night produce easy 
evacuation of formed feces. 
propriate period of time usually results in spontaneous 
normal defecation—true physiologic correction. 


Deoxycholic acid, a 


Administration over an ap- 


Clinical test samples on request. Prescribe boxes of 50 tablets. 


Riedel-de Haen, Inc. 
New York, N. Y. 
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Dilaudid hydrochloride is a quickly acting and effective 
cough sedative. For the average prescription add 1/2 gr. 
Dilaudid hydrochloride to 4 ounces of suitable vehicle 
and give in doses of |/2 to | teaspoonful. This dosage 
may be increased or decreased according to the severity 
of the cough, and the age of the patient. 


DILAU DID hydrochloride (dihydromorphinone hydrochloride) Council Accepted 


Hypodermic and oral tablets, rectal suppositories, and soluble powder 


® Dilaudid hydrochloride comes within the scope of the Federal narcotic regulations. 


‘i Dilaudid, Trade Mark reg. U. S. Pat. Off. 
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OR safety and reliability use composite Radon seeds in your 
cases requiring interstitial radiation. The Composite Radon 
Seed is the only type of metal Radon Seed having smooth, 
round, non-cutting ends. In this type of seed, illustrated 
here highly magnified, Radon is under gas-tight, leak-proof 
seal. Composite Platinum (or Gold) Radon Seeds and 
loading-slot instruments for their implantation are available 
to you exclusively through us. Inquire and order by mail, 
or preferably by telegraph, reversing charges. 


THE RADIUM EMANATION CORPORATION 
GRAYBAR BLDG. Telephone MO 4-6455 =—NEW YORK, N. Y. 
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The Orange County Medical Society has elected the following 
oad officers for the coming year: President, Dr. J. P. Hankins: 
Vice-President, Dr. O. N. Shelton; Secretary, Dr. G. R. Elliott, 


Pi xX- L | TH A N T H R AC | S 5 % : re-elected, all of Orange. ene 


The Williamsburg-James Society has 
elected the following officers for the coming year: President, 
Dr. T. B. Henderson; Vice-President, Dr. C. E. Holderby; Sec. 
retary-Treasurer, Dr. I, S. Zfass, re-elected, all of Williams- 
burg. 

DEATHS 

Dr. Harvie Smith Baker, Norfolk, aged 61, died December 26 
of chronic myocarditis. 

Dr. David Albert Hootman, Doswell, aged 79, died December 
15 of cerebral hemorrhage. 

Dr. Benjamin H. Hubbard, White Stone, aged 86, died Jan- 
uary 7. 

Dr. Philip Doddridge Lipscomb, Richmond, aged 70, died Jan- 
uary 4 after being struck by an automobile. 


WEST VIRGINIA 


Dr. William P. Sammons, Wheeling, recently delivered the 
annual Jacob Schwinn Scientific Lecture on ‘‘Compressed Frac- 
tures of the Vertebrae’’ to the Ohio County Medical Society, 

Dr. Donald L. Butterfield, Charleston, has accepted a position 
as mine physician at Milburn and resigned as Director of Medical 
Service for the West Virginia Department of Public Assistance. 





DEATHS 

Dr. Charles Bryan, Milton, aged 78, died December 6. 

Dr. James Calvin Carper, Hurricane, aged 54, died December 
5 of cerebral hemorrhage. 

Dr. Charles Andrew Ray, Charleston, aged 75, died January 
21 of a heart attack. 

Dr. Milton H. Brown, Morgantown, aged 71, died January 10 
from coronary thrombosis. 

Dr. Karl C. Pritchard, Huntington, aged 60. died January 5 
from influenzal pneumonia. 

Dr. Raymond E. Bailey. Hamlin, aged 38, died January 3 of 
heart trouble. 








NEW. YORK, inc., 30 Rockefeller Plaza, New York, N. Y. 
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.-efor OPTIMUM RESULTS "*" 


ANS should he taken with MINERALS 
gs 





Ever greater grows the literature ad- 
vising simultaneous administration of 
minerals WITH vitamins for maxi- 
mum effectiveness.1 * Allen sums it 
up thus: “They supplement and syn- 
ergize each other.”* Known, too, are 


the facts that vitamins need one an- 
other for best results ... that vitamin 
and mineral deficiencies are multiple 
... that the average diet may well be 
deficient in these essential nutrition- 
al factors. 


VI-SYNERAL * 


(Funk-Dubin) the original vitamin-mineral 
concentrate ... the only product containing 
six vitamins (A, B., B,G, C, D, and E) and 


eight essential minerals. 


VI-SYNERAL 
EXCLUSIVES 


Only Vi-Syneral offers 
special potencies for va- 
rious age groups 
(1) Adults 
(2) Adolescents 
(3) Expectant and 
Nursing Mothers 





Recommend scientifically balanced Vi-Syneral 
to help keep your patients well. Prescribe 
Vi-Syneral to give your patient all the sys- 
temic vitality and resistance that can be 
derived from vitamins and minerals . . . so 
they can make the most of your specific 
medication for greater recuperative power. 
1. Privatera, A. T., Arch. of Ped. April, 1938 


2. Eddy, Walter E. (Special Research Report on Vi-Syneral). 
3. Allen, A. M., Medical Record, April 19, 1939 





(4) Infants and Chil- 


U. S. VITAMIN CORPORATION 


dren 250 East 43rd Street, New York, N. Y. 


No fishy taste. One 
dose daily. Convenient 


Send FREE copy of “Vitamin-Mineral Digest,” to- 
gether with sample of Vi-Syneral. 





“carry-about” packaging. 
High potency for econ- 
omy. 


*Trade Mark Reg. U.S. Pat. Off. 
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PABLUM is Richer 


than any of these Vegetables 
in IRON and CALCIUM 

















1/17 as much Fe, Ms. per Oz. 
1/27 as much Ca Iron Calcium 
esPABLUM |PABLUM 8.5 291.0 
Beets 0.67 68 
Carrots 0.17 13.1 
Peas 0.50 8.0) 


Spinach 1.13 21.8 
String Beans 0.27 14.2 


1 oz. of Pablum contains 221 
mg. Ca, 8.5 mg. Fe—So absorp- 
tive is Pablum that when mixed 


to the consistency of ordinary Tomatoes Tomatoes 0.12 3.1 








hot cooked cereals it holds 7 

times its weight in milk — be- ; / - os — 4 
fore being served with milk or / as much \a 

cream. Hence an ounce serving as PABLUM Carrels 
of Pablum thus mixed with 
milk adds at least .53 Gm. 
calcium to the diet. 








1/50 as much Fe, 
1/17 as much Ce 
as PABLUM 


OT only does Pablum have a higher iron and 
calcium content than vegetables but, most im- 
portant, clinical studies of children have demonstrated 
that in Pablum these minerals are in available form. 
Investigations by Stearns and Stinger, Schlutz, and 
Cowgill show that even such an iron-rich vegetable 
as spinach did not increase iron storage in the body, 
in fact, caused a loss in some instances. A factor re- 
sponsible for this difference may be the higher content 
of soluble iron in Pablum—7.8 mg. per oz. Then, too}; 
the water in which Pablum is cooked (by a patented 
process) is dried with it, whereas the cooking water of 
vegetables is usually discarded, with its valuable con- 
tent of minerals and vitamins. Stearns reports difficulty 
in feeding spinach in sufficient quantities to affect the 
iron balance of children. Spinach and other highly 


ding Beans 
1/31 as much Fe, 
1/15 as much Ca 






Beets 


flavored vegetables are often difficult to feed. Pablum, 1/12 as much Fe, es PABLUM 
on the other hand, is a palatable cereal that can be fed 1/32 as much Ca 
as early as the third month, and for older children it as PABLUM 
can be varied in dozens of appetizing dishes. Recipes 
and samples available on request of physicians. 
Pablum consists of wheatmeal (farina), oatmeal, S. 
wheat embryo, cornmeal, beef bone, brewers yeast, 1/12 as much Fe, 


alfalfa leaf, sodium chloride and reduced iron 1/10 as much Ca 


MEAD JOHNSON & COMPANY “?A8UM 
EVANSVILLE, INDIANA, U.S.A. 
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EST WE FORGET—we who are of the vita- 

min D era—severe rickets is not yet eradi- 
cated, and moderate and mild rickets are 
still prevalent. Here is a white child, sup- 
posedly well fed, if judged by weight alone, 
a farm child apparently living out of doors 
a good deal. This boy was reared in a state having a latitude be- 
tween 37° and 42°, where the average amount of fall and winter 
sunshine is equal to that in the major portion of the United States. And 
yet such stigmata of rickets as genu varum and the quadratic head 
are plain evidence that rickets does occur under these conditions. 


How much more likely, then, that rickets will develop among 
city-bred children who live under a smokepall for a large part of 
each year. True, vitamin D is more or less routinely prescribed 
nowadays for infants. But is the antiricketic routinely admin- 
istered in the home? Does the child refuse it? Is it given in some un- 
standardized form, purchased from a false sense of economy because 
the physician did not specify the kind? 


A uniformly potent source of vitamin D such as Oleum Perco- 
morphum, administered regularly in proper dosage, can do more 
than protect against the gross visible deformities of rickets. It may 
prevent hidden but nonetheless serious malformations of the chest 
and the pelvis and will aid in promoting good dentition. Because 
the dosage is measured in drops, Oleum Percomorphum is well 
taken and well tolerated by infants and growing children. Rigid 
bioassays assure a uniform potency. Oleum Percomorphum, more- 
Over, is a natural source of vitamins A and D. 





Example of Severe Rickets in a Sunny Clime 


MEAD JOHNSON & COMPANY, EVANSVILLE, INDIANA, U.S.A. 








Please enclose professional card when requesting samples of Mead Johnson pr ducts t 
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TO HELP THE EPILEPTIC LEAD 


A NORMAL LIFE 


—KAPSEALS DILANTIN SODIUM 


Tue epileptic patient is handicapped. 
But his seizures can often be controlled— 
without the dulling and depressing effects 


of excessive sedation. 


Dilantin Sodium (sodium5,5-diaphenyl- 
hydantoinate) is an anticonvulsant with 
little or no hypnotic effect. In children, 
its use does not interfere with normal 
play, study, and development. And with 
this type of treatment the epileptic adult 
is aided in maintaining social and econ- 
omic adjustment. 

Clinical experience demonstrates that 
Dilantin Sodium therapy prevents, or 
greatly decreases the frequency and se- 
verity of, convulsive seizures in a majority 


of epileptics. And many physicians report 


that such control is very helpful in the | 


management of these patients. 

Use of this product is suggested in 4 
the treatment of patients with epilepsy ~ 
who have not responded satisfactorily to 7 


other medication. 


Kapseals Dilantin Sodium, 0.1-gram q 


(134-grains) and 0.03-gram (34-grain), are 
supplied in bottles of 100, 500, and 1000. 


PARKE, DAVIS & COMPANY 
DETROIT, MICHIGAN 
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